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0.11 ALGEBRA 


4l 1. (i) а2—62—(2--Б) (a—b) (ii) a+b =(а--Б) (42:5а5--52) 
ү (Hi) (a+b)=a?+2ab +b? (іу) (а+8)3=а3-ЕЗа2Ь--3аЬ24-Ь3 


p | = T (a-Hb)x-Fab 


2. Laws of Indices: (i) а0—1, а+0 (ii) amas, 
: еуро ат 
Gii): УаР--а4 (iv) атап-атап (y) Qoam (vi) (а)" gm 
(vii) (ab)"=a" b". 

3. Surds: (i) А rationalising factor of уа ур is ү-4/5 
“апа vicé versa. (ii) Va+b + 24/55 = Ма = Vb, a>b 

4. Logarithm: (i) log;mn = logd” --log," — (ii) log," — 
log;"—-log," (iii) 1орат"=п log," (iv) log," —log;"--1og,* 
x 
icy ог log,” log, (у) q 98d. x (vi) loggi=0 (уй) Іор,а--1 
TUE 5. Quadratic Equations: (i) i—4/-], i2— —1 (ii) A complex 
У | member is a number of the form a+ib where а and 5 are real 
Ч lus numbers (a-real part; b-iiaginary part) (Ші) The conjugate of 
i 
1 


цг ee 
и AU 
1 


0, а complex number 2--а-НІБ із 2 —u-ib; 54-2 =2a==2 x the real 
© spart of 2; 2-2 =2ib —2i X the imaginary part of z; 22= zp 
W -=а2--52 (іу) The roots of the quadratic equation ax2--bx-Fc—-0 
| are a Vb* — 4ac (у) The roots of the quadratic equation will 
“he distinct real, equal or imaginary according as its discriminant 
-. /--4ас is positive, zero or negative (vi) The quadratic expression 
| ax*+-bx-te will be a perfect square it b2—4ac=0 (уй) The cube 
— 1-32 -1--У3і 
QU 


den ғ 


roots of unity are 1, 2 or 1, w, w* where ш = 


г 
| 
б (viii) The fourth roots of unity are +1, +i 
B: 


(v) АҒ a+b+c=-0, then a3-Fb3--c3—3abc (vi) (x+a) (х--5)-43 ' 


6. Progressions and Series: (i) 1, of an A.P. Вафа | 


| where а is the first term and d is the common difference (ii)it, of a 


ZU ds 
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С.Р. is агч"! where a is the first term and г is the common ratio 

` n ‹ . a(l—r") 
(iii) 5, of an А.Р. is > [2a-+-(n—1)d] (iv) S, of a С.Р. is BEER 
n(n4-1) 


^ 
2 


0) S," of a GP. is үг if |r] «100 n= (уй) Xn? 
ап) Фп) 
BES SIO 


n2(n--1)2 


А (ix) If a, b, c are in A.P, 


(ут) > п3-- 


=a, 2a 55 
(G.P.), [H.P.], then b=; (62=ас); | -25| respectively. _ | 
LS 


7. Binomial Theorem: When л is а-Руе integer, 
(a--5)' —ncg а"--псү а?! bnez a®-2 £2-4-........ Tnc,b". 


р(х) 


8. Partial fractions: (i) ТЕ (ху be a rational function 


(p(x) and q(x) are polynomials in x). If the degree of р(х) > the 
the degree of q(x), then ге is called an improper fraction; other- 
wise a proper fraction. 

(1) While resolving ES into partial fractions (a) if q(x) has 
(ах--5) as а non-repeated factor, then the partial fraction corres- 


A 
Ер (b) if q(x) has (ux--b)? as a factor, then the 


ponding to it is 


ri! A pens 
l fracti а See : 
partial fraction corresponding to it is ле) Fot (ах toy 5) (о) if g(x) 


has ax?-Fbx-tc (irreducible) as a factor, then the partial fraction 


corresponding to it is CAITB 
e : ах2--Бх-Ес 


9. Set Theory: (i) A set is a well-defined collection of objects; | 


if the number of distinct elements of a set is finite, then it is 
called finite; otherwise infinite. 


(ii) A set which contains no element: is called the empty set . 


or null set and it is denoted by ф. 


(iii) A is called a subset of B i.e. A C B if every element of ` | 


A is also in B; two sets А and Bare equal iff A C Band B СА. 
(i) AUB-[x|xeA or хеВ); АгзВ-(х|хЄА and 


2 ХЕВІ; A--B={ x] хЕА and х@В}. , 


cx 
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0.12 TRIGONOMETRY 


1. Radian measure: (i) 1<--180% (ii) Area of a sector of 
a circle of radius г containing an angle 0° 154120 (iii) —re 
{ 2. Trigonometric functions and fundamental relations: (i) Let 
г OX and OY be the initial and bounding lines of ап acute angle 0. 
$ PM 
| Take a point Р on OY and draw PM | OX. Then sin ®=op 
| с 
| _террозйе side | -M . adjacent side. 5 РМ 
| <>." hypotenuse °? °% ОР. hypotenuse ” tan 0=5M 
An. УНА oer o | 200 
| е. 080’ об пе 500 8 —6os 0 cot ап е sin Ө 


| Ui) ѕіп2 @+cos?@=1; cos? 0 =1 — ѕіп2 0; sin? @=1 —cos2@ 
|. . (iii) 1-Мап2 Ө--зес? 0; ѕес2 Ө — 1—tan20; ѕес2 Ө —tan20—1. 
| ^ (iv) 1--cot20 —cosec? Ө; cosec? 0—1 —cot? Ө ; cosec? 9—cot? 9 —1. 

| 

| 3. Signs and ranges of trigonometric functions: 

| 5 quadrant 
! 


: sin Ө and созес 0 + Er — a 

[c cos 0 and sec 0 + = — + 

| tan @ and cot 6 +: - 4 эж Ё 
% : (ғ) —|-<sin 0, cos 0 < |. 

6 (ii) —- < tan 6, cot 0 < o 


(iii) cosec Ө, вес 6 < — [ог > | 


4. Values of trigonometric functions of some frequently occu- 
tring angles: 


75° 24-15 пт 
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| 
| 
| 
5. Allied angles:—{i) The relation between 1-—functions | 
of Ө and its allied angles л.9094-0 is obtained using the follow- | 
ing two rules (a) Observe the quadrant in which л.9094-0 lies « 
and determine the sign (446 or —ve) (5) If n is odd, the tunction \ 
will change into its co-function (i. е. Sing?cos; 1ап ?соб; sec? | 
cosec). For example: sin (180%--0)----віп Ө; cos (270°-+-9)=sin Ө, | 
(ii) Trigonometric functions of @ and n.360°+-@ are same | 
(iii) sin (—8)——sin Ө; cos (—6)—cos Ө; tan (—0):=—{ап ө : | 
4 6. Trigonometric functions of compound angles: 745 
(i) sin (А--В)--віп А cos B--cos A sin В (ii) cos (A+B)= Л | 
1055 2 : tan A+tan B E | 
cos A cos Вт A 3 B 3 tan (А--В)-- Та АТНИ р) E 
т їап ? | 
(iv) tan (а) = и (у) sin (A+B) sin (A—B)= | 
sin? A—sin? В (w) cos (A+B) cos (A—B)—cos2A—sin2 B | 
7. Trigonometric functions of multiple angles: ! 
(i) sin 2А--2 sin А сов ASSI LES | 
1-Нап2 A | 
(i) cos 2А —cos? A—sin2 А--2 cos2 À—1—1—2 sin2 A 4 
1- а A 2 tan А f 
Варја (iii) tan түрктү, А ~ 
(У) 1—cos 2A —2 sin? А; sin2 А=$ (1—cos 2 A) 
(vi) 1--віп 2А--(віп А--со5 А)? (vii) зіп ЗА --3 зіп А—АЗПЗА |J. 
(viii) cos 3 А--4 cos3 А--3 со5 А 7 


(v) 1-5-сов 2 A=2 cos? А; “cos? A=} (1--сов 2A) | i 
1 
] 


с 3 tan A—tan3 А 
(ix) tan 3 ЕЕ 8 (х) cot A—tan A=2 cot 2А 


8. Trigonometric functions of half angles: 


| 9 2 їап $ 0 
(i) sind --2 sin 77 cos T (ii) cos Ө —cos2 T 
2 
1 -Ftan 2 
e 2 
22-9 0 a 1-а -z 
Sin? > —2 cos? 7-—|—]1. 2 sin2— =. 5 
42 2 2 0 
1-++tan2 > 


6 
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. 0 0 
(17) 1+cos 0=2 cos? —; 1--сов 0—2 sin? ms 


125° 
9. Formulae for conversion of sums (or differences) into products: 


C+D C—D io 
' (i) sin C+sin D—2 sin t cos 2- 
у C+D C—D 
(i) sin C—sin D=2 cos => sin -- 27 
C+D с-р $ 
(iii) cos C+cos D=2 cos === cos —— 
; р р 
(iv) cos C—cos D-: —2 sin = sin = 


10. Formulae for conversion of product into sums (or differences): 
() sin А cos B=} [sin (А--В)--віп (A—B) | 
(ii) сов A sin B=4 [sin (A+B)—sin (АВ) | 
(iii) cos A cos B=} [cos (А--В)--соз (А--В) | 
(v) sin А sin B=—} [cos (A+B)—cos (А-В) 1 
11. If A, B, C are angles of a triangle, 


sin (sum of апу two)=sin (third); eg. sin (В-ҒС)--зіп А 
cos (sum of any two) ——cos (third); cg. cos (A-+B)=--cos С 


АЧС В 

sin $ (sum of any two) —cos $ (third); eg. sin = =C0s -> 
x ВЕС А 

cos $ (sum of any two)=sin $ (third); eg. cos == =sin = 


0.13 ANALYTICAL GEOMETRY 


1. The distance between the points (хи, уу) and (хо, y2) is 


V (x2—*1)?-+(y2—y1)?;_ the distance of a point (x, y) from origin 
Is Vx2.Lya : | 

2. (i) Тһе coordinates 6f the point which divides the line 
` joining the points (х1, yı) and (хо, уз) internally in the ratio Ц mare 


1 
( тл w m ) ‚ Gi) The coordinates of the mid—point 


^ 


. ~ 
. 


'CC-0. Bhagavad Ramanuja National Research Institute, Melukote оеп; 


JS uo ЗА. ы 


i 


л 


сх 


2! 


m 


Funding: Tattva Heritage Foundation, Kolkata. Digitization: eGangotri. 
6 ~ • PRELIMINARIES 


of the segment joining the points (xj, yj) and (xo, y2) are 
( xix уу ) 

22 

3. The area of the triangle formed by the vertices (xj, yi), 
(хо, 72) and (хз, у) is $ 2 м 02-9) | 

4. The slope or gradient of a straight line is (i) т-чал Ө 
where Ө is the angle made by the straight line with the-L-ve direc- 


5 ep пас eee 
tion of x—axis (ii) m= 2 
X2—X1 


points on it (iii) m— -—^/, if the equation of the straight line is 
ах--Бу--с=0. The slope of a horizontal line (parallel to x-axis) is 0 
and the slope of a vertical line is co 

5. Different forms of equation of a straight line: 

(i) The slope-intercept form: y=mx-+-c; (ii) The slope-point 
form: y—y,=m (x—x;); In particular у==т is the equation of a 
straight line with slope m and passing through the origin (iii) The 

у 


two-point form: y—y, DEI (x—x1) (iv) Intercepts form: |, 
+"jp=1 (у) y=k represents a horizontal line and x—k represents 
a vertical line (vi) The equation of x—axis is y=0 and the equation 


of y—axis is x=0. 

6. (i) To find the point of intersection of two straight lines 
(curves), solve the two equations. 

Gi) Three lines 11=0, L2=0 and L;=0 are concurrent if еге. 


‚ exists constants /, m, n, (not all zeroes) such that [Ly --mL2+-nL3=0. 


7. (i) if Ө is the acute angle between two lines with slopes 
71—72 
1 +m, тэ 

(4) The condition for two lines to be parallel is ті--т2 

(iii) The condition for two lines to be perpendicular 18 түтә=—1 


тү and то, then tan 09 = | 


(iv) Any line parallel to the line ax-+-by-+-c=0 15 of the form > 
ax-rby-rk—0 and any line | to it is of the form bx—ay+k=0. | 


8. КО) The length of те perpendicular distance of а point `` 


‘ : Фу! +c 
(x1, У) a line ах +-ђу--с=0 is | 452121071 tc 
2 Уа2-- 


. 
^ 
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(ii) The distance between the parallel lines 


ОР с 
ах--ӛу-Ес--0 and ax-+-by'-+cl=0 is | Кетті 
0.14 Area and Volume 
1. The ( area of (i) a triangle =} bh (ii) an equilateral triangle= 


v3 az 


2, The area of (i) a circle=mr2 (та square==a2 (üi) a 
rectangle=ab 

3. The perimeter of (i) а circle=2nr (ii) a square=4a (iii) a 
rectangle —2(a 4-5) : : 

4. The volume of (i) а cube—a? (ii) а sphere—$nr? uii) a 

cylinder=7r2h (iv) а cone=4nr2h 

5. The surface area of (i) а cube=6a2 (ii) а sphere=477? 

(iii) а cylinder—2mrh--2n7? (closed) (iv) cone--2nr-- rerl 


02 SYLLABUS—II YEAR 
ALGEBRA 


1. Set Theory: Cartesian Product of sets, relations, equivalence 
relations, functions. Problems. (4. hrs) 


2. Elements of Number Theory: Divisibility, Statement of the 
‚ ® division algorithm and its application to find the G.C.D, Prime 
and composite Numbers, Proof of the following theorems: 
l. There are infinity of primes 
2. If c and a are relatively prime and c | ab, then c | b 
3. If p is a prime and p | ab, then p |a or p |5. 
Problems. (4 hrs) 
Congruences: Definition, proofs of the following theorems: 
1. Congruence relation is an equivalence relation on the set of 
integers. : | 
2. a=b (mod m) implies at-x=b+x (mod m) and ax=bx 
(mod m) : 2 
3. сіз relatively prime to n and са==сЬ (mod n) implies a=b 
(mod n). Problems. “(4 hrs) 


~ 
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3. Matrices and Determinants: т хл matrix with т, п< 3, column, 
том and unit matrices. Algebra of matrices-addition, multi- 
plication, transpose, adjoint and inverse of square matrices. 
Definition of determinants of 2 x2, 3x3 matrices: If M (2, R) 
апа M(3, R) are the sets of all 2x2 and 3x3 matrices (165- 
pectively) with real entries, then determinants are defined by 
A : M (2, ROR 


di] 412 411 412 3 . 
01) 422—421 012— -- notation 
(ай 22) м 2 421 422 
and A : M(3, В) В 
"411 412 413: 
А( 421 422 423 ) 
031 032 033 
=ац (422 а33—а32423)—...-+ ...= | ап ајә ау 


421 422. аз 
азг аз) 433 
Properties therefrom including A (AB)= A (A) A (В). Solu- 
tions of linear equations, Cramer's rule, Problems. (8 hrs) 
4. Groups: Binary operations. Definition, Group and abelian 
group with simple examples from number System, modular 
Systems, matrices of 2nd and 3rd order, permutation group 55, 
Square roots, cube roots and fourth roots of unity. Derivation 
of the properties: 
(i) the identity element is unique 
(8) the inverse of an element is unique 
(ii) (а5)1--51 qi 
Gy) (a1) 1=а 
(у) Existence of solutions of equations ax=b and ya— 
and their uniqueness. Definition of subgróups and 
examples. Problems. (12 hrs) 


5. 2and3-Dimensional Vectors: Definition of 2 and 3-dimensional 


vector as an ordered pair and triplet (41, a2, аз) ог real numbers. | 
Addition rule, rule for multiplying a vector by a real number | 
and properties. The unit vectors: į =(1, 0, 0), j =(0, 1,0) _ 


k=(0, 0, 1). 
Representation (41, 42, а3)=а1 i+az Ј+аз k. 


Scalar and Vector products 5 a; b; and X i (а; by — az ba) _ 


ос 
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Geometrical representation of a vector, geometric interpretation 
of addition of vectors, multiplication of a vector by a real 
number, geometrical meanings of scalar and vector products, 
Scalar triple product, volume and coplanarity. Problems. 

(10 Ars) 


TRIGONOMETRY 


Relations between sides and angles of a triangle. Solution of 
triangles. Inverse trigonometric functions. Solutions of simple 
“trigonometric equations. Problems. Complex Numbers: Argand 
diagram, Polar representation of a complex number. Geometrical 


' interpretation of addition and multiplication of complex numbers, 


De Moivre’s theorem (with proof) Simple problems based on the 
cube roots of a complex, number. (25 hrs) 


ANALYTICAL GEOMETRY 


Lines: Pair of lines, their homogeneous equation: ах2--2йху-- 
5у2-=0 and angle between them. Condition that ax2-+2hxy--by2 
+2gx+2fy++c=0 may represent a pair of lines—finding the point 
of intersection and angle between them (numerical examples)., 
pair of parallel straight lines. 


Circle: General equation of a circle; Equation and length of a 
tangent-Radical axis—condition for orthogonality. 


Conic sections: Standard (Canonical) forms ot parabola, ellipse 
and hyperbola—to find equation when focus and directrix are 
given—determining focus, directrix, and latus rectum, in simple 
numerical examples—equations of tangent and normal. Problems. 

(25 hrs) 


CALCULUS 


Differentiation: Definition of limit and continuity. Differentia- 
bility, statements of rules for differentiation of a sum, product and 
quotient of two functions. Differentiation of composite functions, 
.pPolynomial, trigonometiic, logarithmic, exponential and hyper- 
bolic functions, implicit and parametric functions. Logarithmic 
differentiation. Tangent and normal to a curve. Angle between 
two curves. Subtangents and subnormals. Second order dif- 
ferentiation. Derivative as rate. Maxima, Minima. ProDlems. 


- 
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Integration: Statement of fundamental theorem of calculus. 
Integrals of x", sin ax, cos ux, sec ax etc., and [fpx)]" ГО. 
Integration by substitution and by parts. Problems. ` | 
Definite Integrals: Definite integial as limit of a sum. Areal 
under a curve as a definite integral. Problems. - | 


| 
| 


0.3 QUESTION PAPER PATTERN FOR PUC II YEAR | 
(Blue Print) | 


No. of No. of Мо. of No. of - | 

No. of  objecitve short  essaytype Problem 74 

Topics teaching type Mul- Answer Questions solving type Total | 
Hours tiple choice Questions 4 marks Questions marks | 


i 


Questions 2 marks each 4 marks | 


1 тагкеасћ еасһ each 
Set theory 4 1 1 - - 3 - 
Elements of 
Numbei Theory 4 1 — — 
Congruences 4 1 I —' — 3 
Matrices and 
determinants 8 2 1 - 1 8. 
Groups 12 3 1 - Ї 9 
Vectors 10 2 2 - - 6 
Trigonometry 25 3 1 1 2 17 
Analytical 
Geometry 25 3 1 1 2 17 
Calculus 48 4 1 3 4 34 
Total 140 20 10 5 10 100 


0.4 MODEL QUESTION PAPER FOR PUC П YEAR 


PART—A (Objective type) 20 Marks 

Note: (i) Answer all questions. 

(8) Show your response to questions by ticking (4/) in the | 

appropriate box provided on the right margin. s 

1. If A={(2, 3, 5} B= {4, 5, 6) then (ANB) xA is с 
(а) DBS - (b) ((5, 2) (5, 3) 

© 4165, 2) (5, 3) (5, 5) (а) (6, 2) (2, 5) (3, 5) 


| 
| 
| 
| 
| 
| 
um | 
| 
| 
| 
1 


. 
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2. If (a, b) = 1 and a | bx then 
(а) а|5 (Da|x (c arx (4) none of these 
3. The value of x satisfying 27x & 3 (mod 5) is 
9 (025 (c)20 (0)18 


4. If A= ( 2 29 then А-1 is 


p 2] 9|33| e[33] e[ 43] 


or 78 79 
Es! | 5 74 B |= 


76 75 73 
(а) even (Б) 133 (с) 21 (а) 7 


6. The cube roots of unity form a group under 
(a) addition (by multiplication (c) subtraction (d) division 


7. In the-group G=(1, 2, 3, 4, хтоа 5) the inverses of 2 and 4 


are respectively 
(а) 2and3 (8)2аа44 (c)3and4 (d)3and1 

8. If G is a non-commutative group and а, b, c,d е G then 
(a b^! c! d) is (а) a! bcd-1 (b) bcd-1a1 (с) 4-1 cbal 
(d) 4:1 с гї | 


> > > >» >> 
9. Ка =i+j-2k, b= -i--2j--k, c—i — 2j- 2k, then a. (bX c)is 
(а) 9 (b 12 (c) —6 (40 
> > > = 
10. If a and b are unit vectors, then the angle between a + 2 
--> -> 
* and a— b is 
(а) 0° . (B) 180° (с) 90° (4) 60% 
ll. In a triangle ABC is а--//2, с--//3--1 аш B = 135°, 
then 5 is equal to 
(01 (592 (92y3 44) 4 


12. sin (2 cos! Уз) is equal to 


Smee 


AV S — ays . * 
o %® oS ows @ Y 
. 1 : 
13. The real part of |. rising! 5 
дал 62 (i Oi И 


: 
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14. The angle between the lines 2x2+-3xy—2y2=0 is 
т т Ш Е 3 
o з OF OF Om($) 
15. Тһе,сеппе of the circle 3х2--3у2--6х--27у-2--0 is 
(1, —9/2) (9(2,3) (0) (9/2,1) (4) (—2,3) 
16. The length on the transverse axis of the hyperbola , 
9х2--4у2--25 is | 
(а) 53 (5) 10/3 (0 52 (4)5 | 


| 
lim | x™—1\ . У | 
17. х—1 ( Yo ) is 


Өт 4 = (9 2 qui 


| 
| 
| 
| 
| 


18. If y=log У sin x then E = 


205 Х 


қ 1 
(а). V 457 cot x (9-р tan х (4) У sin x cos х 
sin x 


19. i= sin х : 
14-4 cos х dx is 


(а) log(1+4cosx)+c (b)—4log (1--соз 4х) +c 
(c) —log (sin x) --с am -4 log (1 +4 cos х)--с 
Ts 
20. f tan x dx is 
0 


"————ÓÓ: 


АЯ 082 (90 (01 (01-082 


PART—B Marks 80. 


1 Answer any TEN questions (Two Marks each) | 


(1) Define Equivalence relation. Give an example of a 
relation which is transitive but not reflective. 2 


(2) Find the G.C.D. of 657 and 963. Jf it а equal to 


. 657 х+963х(—15) find x. 3 
(3) If a=b (тод т) and n is a positive UN of m prove 
that a=b (mod п) 


E: . . CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


(4) 


(5). 


© 


(2) 


2 3 | | 
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_ {21-3 [1 0-2 , | 
If A= Ё 2 6 and ве [3 | а | fad и | 
; Т 13 1 E 05. | 
Given А=| 21 0 | find adj A. |, 2-1 2 


ab 
If the operation ® is defined by a * ђе оп the : set of 
rational numbers show that * is associative. а 
Define subgroup of а group. Give an example. 
-» -» 

Га =i—2j+3k and b =2i+j+k find 

> > 
(i) unit vector | to both а and 5 


=. > 
(ii) sine of the angle between а and b. 


If the vectors i--2j--5k, 2i+xj+l0k and 3i--9j—2k 
are coplanar, find x. 


Solve the triangle ABC, given that b=2, c—4, A=60°. 
Find the eccentricity of the ellipse 25х2--16у2==400. 


| 4 1 
If у--шат ( — ) » Show that A EE 


If Q; is the set of all rational numbers except 1 with 
binary operation * defined by a * b=a+b—ab, М a, b 
€ О, show that (Q;, *) is a group. 4 


OR 


Prove that a non-empty subset Н of a xroup G is a sub- 
а p pot 4 


Find the inverse of [ 3 EN ЕЗ їг 0 v 
T 


OR 


а? a2-rab ab 
bc 62 P-rbc 
ас+е2 ас c 


Show that 


=4а2,Ь2-2 
жеч, 


2-3 
12 22) 
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Ш (1) Find the general solution of sin Х--4/3 cos х=1 4 
OR 


x—l х+1 ) т 
* tan-1 | —— a Beja 
Solve for x: tan ( x ) T tan ( x42 а 


2 
U+) (1-32) 


(2) Find the modulus and amplitude of 14-5/ 4 
(3) Show that (-4У-0-48-298Ч cos 78 4 
OR | 
Find the cube roots of 14-і and represent them іп 
Argand diagram 4 
IV (1) Find К so that 3x2—11xy +10y2—7x+13y+k=0 
may represent a pair of lines. Find their point 
intersection. 4 


OR 


Find the equation of the circle which cuts orthogonally 
the circles х2--у2--10х--4у--21--0 and x2 +у2—4х— 
6y+11=0 and has its centre on 2x-+3y—7=0 4 


(2) Derive the equation of the parabola in the form 
у2=4ах 4 


(3) Find the centre, foci of 4х24-9у2-4-16х--18у--11 
OR 
Find the equations of the tangent and normal to the 


3 24/15 
hyperbola 9х2--4у2--36 at | 210 ,1 ) on it. 


4 


х"—а" 
Х--а 


V (1) Prove that ta 
rational number 


(2) Find the derivative of cosec x w.r.t. x from first 
principles. 


) —pna"-l when п 18.4 


OR 
Differentiate w.r.t. x fan [ = | 
—х 
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(3) If x=3 соз 0—cos? 0, y=3sin 0—sin? Ө 
d2y 
find dy at 9—n/4 | 4 
ОК 
Sh hat th 6 2 and (= х) 
ow ‘that the curves у=б--х—х? and y= 1 


touch each other at (2, 4). Find the equation of the 
common tangent. | 4 


VI (1) If y=cos (m sin! x) prove that (I—x2) y2—xy, + 
m? y=0 4 

(2) In the curve xy—c?, show that the subnormal at any 
point varies as the cube of the ordinate at that point. 4 

OR 

Find the angle of intersection of the curves х2--у2--5 
and y2—4x 4 

(3) What is the largest size rectangle that can be inscribed 

in a semicircle of radius 1 so that 2 vertices lie on the 


diameter. 4 
OR 
Show that f “Дэддх-- f j J(a—x) dx and hence find 
23 о о 
ж т? М cos x Кері 4 
2 ное Ї У sin x + V cos x 
о 
(ті | 1 
OPENER x © Ta 1 ха (ii) хуор 5 
OR 
Find the area enclosed between the parabolas 
у2=4ах and х2--4ау 4 
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SECTION 1: ALGEBRA 


CHAPTER I д 
| 
| 
| 
| 


CROSS PRODUCTS, RELATIONS AND FUNCTIONS 


1. Define cross product of two sets A and В. Illustrate with | 
examples. | 

2. (0 ҒА-(1,2,3) and B={3, 4}, find A XB and ВХА. | 
Are they equal? к | 

Gi) If A=fa, 5), find АХА. | 
(iii) If A={0, 1, 2}, В--10,4,5) and C={4, 5}, find AxB, 
АХС, ВХС, (An B)xC, A X(B U C) and the number | 

of elements in each cross product. | 

(iv) If A={x] x3—x=0}, B={x | х2—3х--2=0} and | 
C={x|x*—1=0}, find ВХС and ВХА. Is BxC a | 

subset of ВХА? | 

(у) If A=fa, b], B={b, c] and C={c, d}, find Ax(BU C), | 
(AXB)U(AXO, Ах(ВП С) and (AxB) N (AXC). | 

(i) КАИ, 2), ВЕ, 2, 3, 4, 5| and С--13, 5, 7, 9j | 
find (A XB) П (А XC) and А x(B—C). | 

(vii) КА-4(2,3,5) and B= {4,5,6}, find Ax(A B), | 
(АП В)ХА, (AN B)x(AU В) and (B—A)x(A—B). | 

$. Explain how А ХВ can ђе Tepresented geometrically and find | 
а geometrical representation for RXR where R is the set 

of real numbers. 3 

| 


4. (a) Define a relation from a set A to a set B. Illustrate with 
examples. 
(5) Define a relation on A. Illustrate with examples. 


5 (0 Let A=(2, 4, 5} and B={1, 3, 7}. Find the relation 
R—((x, y) | xeA, уеВ and x « y]. 
(i) Let A={2, 3, 4} and B={3, 4, 5, 6} and В be a relation 
from A to B defined by xRy iff x divides y. Find R. ) 
(iii) Find the relation R defined on A={I, 2, 3, 4, 5, 6, 7, 8,9} | 
by (x, y) € R if (a) y is twice x (5) у is more than x by 5 _ 
(c) x and y are relatively prime to each other. 


6. Define the domain and the range of a relation В from A to В | 
and find the same for relations іп problem no: (5) 
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CROSS PRODUCTS, RELATIONS AND FUNCTIONS 17 


(i) Define a refiexive relation on A. Illustrate with examples 
(ii) Define a symmetric relation on A. Illustrate with 
examples, 
(iii) Define a transitive relation on A. Illustrate with examples 
(v) Define an equivalence relation on A. Illustrate with 
examples. 
(v) Define an anti-symmetric relation on A. Illustrate with 
examples. 


. чи) Give an exampie of a 1elation on a set which is 


(a) reflexive only (5) symmetric only (c) transitive only 
(4) reflexive and symmetric but not transitive 

(е) symmetric-and transitive but not reflexive 

(f) reflexive and transitive but not symmetric 

(g) equivalence (/) symmetric and anti-symmetric 
(i) none of reflexive, symmctiic and transitive. 


8. State whether or not each of the following relations is 


(а) reflexive (Б) symmetric (c) tiansitive 
(d) equivalence (e) anti-symmetric. Give reasons. а 
(i) Let A be the set of lines in а plane and let В be the © 
1elation in A defined by “parallel to” 
(i): Let A be as in (1) and R be “perpendicular to” 
(iii) Let N be the set of natural numbers and R be енп 
~ prime to” 
(iv) on М, let В be “the square of” 
(у) on М, let К be “а factor of” : 
5 (vi) Let A be the set of triangles in a plane and R be “has 
the same area as" 
(vii) Let A be as in (vi) and R be “similar to” 
(viii) Let А be as in (vi) and R be “congruent to” 
(ix) Let A be as іп (vi) and R be “has same perimeter аз” 
(x) Let A be the set of all subsets of a set S and R be “the 
subset оғ”, : 


9. Let АН, 2, 3}. State whether or not each of the following 


relations із (а) reflexive (Б) symmetric (с) transitive (4) equi- 
valence (e) anti-symmetric. Give reasons. 

(0 { (1, 2), (3, 2), (2, 2), (2, 3)} (0) { (1,2), (2, 3), (1, 3)} 
(Ш) (0,1, 2,2) 0910, 1, (3,2), (2, 3)) ©) (а) 
(vi) AXA 
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10. Define a function f: А->В as a correspondence and establish 
that it is a relation from A to B. | 
11. Let A={ 1, 2, 3, 4}. Consider the following relations on A: / 
( Ri—((1, 2), (2, 3), (3, 4), (4, 13) (1) Ёо-41(, 1), (1,2), (1, 3), | 
Е (3, 4), (4, D]. (е) Rs={(2, 1), (4, 4), (3, 1), (2,3). | 
State whether or not each of these relations is a function from | 
A to B. If so, find its domain and range. | 
(i) Define constant function and identity function. Give 
examples. ? 
(ii) Define one-one function. Give examples. 
(iii) Define onto function. Give examples. 

13. Let A—11, 2, 3, 4, 5}. State whether or not each of the 
following functions is (a) one-one (b) onto function of A 
into itself 

(ii) Д1)--2, f(2)=3, f13) 1, /(4)--3, f(5) —4 
uii) Д1)--/2)--Д3)--5, M4) =4, Д5)--2 
(9) Д1)-<Л2)--/3)--Л4)--/5)--<5 

> 14. Let f: ROR be defined by 


c 


(i) Дх)=2х—1 (ii) Дх)-х2 (їй) =x] (іу) Јо) === x 
(>) Дх)--х3 (vi) Лх) =гап x. Examine whether they are onc- 
one and onto or not. 

15. Define the composite function of /:А->В and &:В—С. Illus- 
trate with example. 

16. The following functions are defined from R—R 

(i) If f(x)=x2 and g(x)=x+3, find (fog) (x) and (gof) (3). 
Are they equal? 
(8) If Дх)=х2--2х—3 and g(x)=3x—4 find (gof) (2) and 
(108) (2) : 
(iii) ТЕ f(x)—2x—3 and g(x)=cos х find f(g(0)) and g(/t0)) 

17. Let f; АВ be a function. Define /-1(5) (inverse of an element 
БЕВ) and the inverse function f;B—A. 

18. Let f: RR defined by f(x) —22. Find (0 7-1 (25) (ii) f-1(—3). 
Does the inverse function exist? 

19. Consider the functions (i) /(x)=2x—3 (ii) g(x)==x3-+5 defined | 
from RR. Observe that they are both one-one and onto and 
therefore they have inverses. Find the formulae that define 
the inverse functions. 5 


= 


U 
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Answers 


2. 


(0 10, 3), (1, 4), (2, 3), (2, 4), (3, 3), (3, 4)}; (G, 1), (3, 2), 
(3, 3), (4, 1), (4, 2), (4, 3)) ; по. (ii) (а, a), (a, D), (b, a), (b, Б) 
(4) ((0, 0), (0, 4), (0, 5), (1, 0), (1, 4), (1, 5), (2, 0), (2, 4), 
(2, 5); (0, 4), (0, 5), (1, 4), (1, 5), (2, 4), (2, 5}; (0, 4), (0, 5), 
(4, 4), (4, 5), (5, 4), (5, 5); ((0, 4), (0, 5); A xB; 9, 6, 6, 2, 9. 
Gv) К, -1), (1, 1), (2, -1), (2, D}; ((,:-1, (1, 0), (1, 1), 
(2, -1), (2, 0), (2, І)); yes (») Ax(BU С)-4А XB)U (A xQ) 
—l( Б), (а, с), (a, а), (6,-b), (b, с), (b, d); Ax(BNC) 
(А XB) n (A XC) —((a, c), (b, c)). (vi) 10, 3), (1, 5), (2, 3), 
(2, 5}; (01, 1), (1, 2), (1, 4). (2, 1), (2, 2), (2. 4)} (уй) {(2, 5), 
(3, 5), (5, 5); ((5, 2), (5, 3), (5, 5); (65, 2), (5.3), (5, 4), (5, 5), 
(5, 6)} : {(4, 2), (4, 3), (6, 2). (6, 3)}- 


- © (2, 3), (2, 7), (4, 7), (5, Т} (0) (02, 4), (2, 6), (3, 3), (3, 6). 


(4, 4)} (iii) (а) ((1, 2), (2, 4), (3, 6), (4, 8). (5) (І, 6), (2, 7). 
(3, 8), (4, 93) (c) (0, 3), (2, 5), (2, 7). (2. 9), (3, 2), (3, 4), 
(3, 5), (3, 7), (3, 8), (4,-3), (4, 5), (4, 7), (4, 9), (5, 2), (5, 3), 
(5, 4), (5, б), (5, 7), (5. 8), (5. 9), (6, 5), (6, 7), (7, 2), (7, 3), 
(7. 4), (7, 5), (7, 6), (7, 8), (7, 9), (8, 3), (8, 5), (8, 7), (8, 9), 
(9, 2), (9:4), (9, 5), (9, 7), (9, 8)} 


- (i) domain=A; гапре= [3, 7} (ii) А; (3, 4, 6} (iii) (a) (1, 2, 


3.4]; (2,4,6.8) (6) (1,2, 3, 4); (6, 7, 8, 9} (с) A—(1); A—{1} 
G) a, b, c, d (ii) b Gi) b №е (v) uc, e (vd), (уй), iii), 
(ix) a,b, c,d (х) a,c, e E 


- (i) none ofa, b, c, d, e (ii) c, e (iii) b, c, e (iv) b (у) b, v.e 


(уі) a, b, c, d у 


- (i) and (ii) only; domain is A; oes of. (/) -A; range of 


(= 


. (i) one-one: onto (ii), (iii) and (iv) neither one-one nor onto 
- (i) and (v) one-one; onto (ЇЇ), (йі) and (iv) neither one-one 


nor onto (v) onto but not one-one. 


+ @) х2+6х-+9; х2--3: no (ii) 11,5 (UD) —1; cos 3 
i Е 
- (0 {-5, 5} (1) d ;4озпч exist. 19. (1) = (ii) Ух—5. 


\ 
b ny ou dide 
EX 
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CHAPTER 2 
ELEMENTS OF NUMBER THEORY ] 


21 Divisibility 

1. Define the divisibility relation in N and 2. 

2. Are the following true? Give reasons | 
(0 3124 (ii) 5131 (М) 41250 пу) 31420 (у) —212j 
(vi) 16 7 —800 E 

3. Prove that the divisibility is (2) reflexive, antisymmetric and! | 
transitive in № (1) reflexive and transitive but not symmetii | 
, not antisymmetric in Z. | 

X Prove that in Z (i) а|0, a0 (ii) ) i a|à, then a| —5, -a| b аш! 
-a|-5 (iii) if a|5 and b|a, thena:==+b (ім) if a| b and ас! 
then a| pb-t-qc, р, q€Z (v) if a|b, then a| cb, се2 (vi) if ab, | 
then ac|5c, с+0 (vii) if ac | bc, then a| b (viii) if a| 5 and 19 
then ac|bd 

5. State division algorithm. 

6. Define g.c.d. of two integers and explain the method of finding | 
the same by successive appiication of division aigorithm | 
(Euclidean algorithm) | 

7. Find by Euclid's algorithm the в.с.4. of each of the following! 
pairs of numbers and express it as a linear combination of them. | 
(i) 32 and 54 (ii) 81 and 237 (iri) 963 and 657 (iv) 506 and 1155 | 
(v) 595 and 252 (wi) 4824 and 2072. Is it unique? В 

8. Define prime and composite numbers, giving an example 
for each. Is ‘0’ a composite number? What about 17 

9. Illustrate with examples that a composite number can bè 
expressed as a product of primes. | 

10. When are two integers а and 5 said to be relatively prime [0 
each other? Examine whether the following pairs ОҒ: integers 
arc relatively prime oi not. 

(i) 14; 49 (ii) 18; 15 (ій) 220; 229 

14. Prove that the number of: primes is infinite. 

127 If р is a prime, piove that p | ab implies p |a or p| b. 

13. “If (c, a) —1 and c | ab, then prove that c | 5. 
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3 Write down the orders of the following matrices 


( | Us (ii) js] (ші) ( : 
(237 2 1237 240117 4 
(121 
09121. 9 [2354] 00 (212) 
На: [vp 72227” зад 


4 Define equality of matrices, multiplication of a matrix by a 
scalar, addition and subtraction of matrices; illustrate with? 
“examples, 

5 Define transpose of a matrix and illustrate with examples. 

6 Write down the orders of the transposes of matrices іп 
question (3). 


tee IE 203 ] find A+B 
ADS ^=| -10 5] and) B= [ 314 | and 2А--3В. 
Ё 25 1-1 “| 00 
Ко SU =( 6 2 ) and c-( a) 
find A AER. AR) RAT ont 2B+C, 24—3C and 
2A+3B44C. | 
ics ius 1713.5 ONG 550120 1135 [03 4 
227 it A=( 476 ) в-( 403 ) and c=( 98-7 ) 
find 5A-4B+-3C and verify that (A--B)'—A*--B' and 
(A^) =A 


(ii) If ^-| НЫ ] show that (А-А 


Ї 
2 
Эта, ИТ 2 "110 -101 
(йі) ЈЕ А-( 6 4 ) в-( 24 ) and с-( 20 ) 
find ЗА” --4В ҒА 
9. (0 ГВ-ҒА- (28 


(ii) If 2А+В— ( 12 ) and ЗА +2B= ( 


d 23 3- 
Wi) А-(5 02 a 4 
1-1 1 2. 
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2х у 1-у 24x | (40 | 
ORE ү» —6 )-(32) | 


4 
find x, y and; 


={ lix —( Xy _({ 45) 
o wa=( 553) B=( 13 )нас-( 357] 


and 2А--В--С, find x and ) 

10. When do we say that two matrices are Conformable fay 
multiplication. | 

11. G) If A is a matrix of ordei m xn and B is a matrix of orda! 
пхр, do AB and BA exist? If so what are their orders! 

(ii) It A із а 3X2 matrix, В is a 4x3 matrix, do AB, АЗ 
АВ and A’B’ exist? If so what are their ordérs? | 

(iii) If A is a 3x4 matrix апа В is a 4х3 matrix, 406 
(AB--BA)' exist? If so what is its order? | 

(iv) If A is a 3x2 matrix and Bisa 5x3 matrix do A+} 
A-B, AB and BA exist? If so what are their orders? | 

(у) If A is matrix of order m xn and B is a matrix of order 
nXm, what is the order of (АВ)? 

12. Define matrix multiplication and illustrate with examples, 


3-2 1-3 
-1 4-3 2 


í _/ 43 -1-4 \ find АВ and ВА, 
(ii) If A-( ) and B= ( 3 ) if they exist 


| 

| 

13. (i) If A=( 13 )and в-( ) find AB. | 
| 


(1) If A= ) find AA’ and АГА. Are they equal? | 


3 | find AB and BA. | 


fi 
) verify that 
(ABB) 


X 
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1 
(viii) (a) Find ( -2 


~ 
B 
A. 
ж 
t 


(ix) If АЧ| 


(х) ЖА 1l 8-4 1 and C= ( 12 


0-1 2 3 
verify that A(BC)=(AB) C. 

: cos 0 sin 

(xi) If A-( Ses 2 ад 8 \, prove that 

cos 20 sin 20 

—sin 20 cos 20 

1-10 410 

(xii) If А-| 213 | and в-| 212 verify that 

Е 002 (АВ)'=В'А“. 
0 | find А2- B2; 
1 A2 


5622 _[ 24 
(xiii) If | 3 Seva 


' (xiv) If A= and C=( 01 ) 


і0 
where i= prove that A2—B2—C2— -I 
and AB= -С=- BA. : 


) Show that A2=3A and deduce that 
АЗ-А-2А (AI). 


prove that A2 -A – 31—0. 2 


— = а ы 
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(iii) If A= 


Ui) If A=( 245 ) prove that A2 — 4А --31—0. 
) prove that А2 — 4A - 5I=0. 


т) If A= 
( 7 2-3 


3 
(») If А-( 3 ) show that А2--0, 


Gi) If A=( | -( 1-4 ) prove that 
| 


-1 


10) Solve :— ( 


15. (i) Solve for x:— ( 2: 1 )+ 
0 
1 
0 
1 
(йі) Solve:— B 1 
0 


(із) Find x and 


Answers 
3. 2X2; 2x3; 3X1; 1X1; 1х4; 3x3 


6. orders of transposes: 2x2; 3x2; 1x3; 1x1; 4X1; 3X3. 


202::1(:2:19(2:1(21| 


4177. [| 2-21. [410 77 
-12 17 ! in 6)? за ЈЕ eal 


(s): 


| 
ЕСЕГЕ 
2 
3 


в- (233) со 33) 
а it 
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2 

2 

1 

) and в-( puo ) prove that АВ--0. 
2 

2 

2 


АВ=ВА=0. 
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11. (i) order of AB is m xp; BA does not exis. (* рт) (ii) only 
А В exists and order is 2 х4 (iii) по (iv) only ВА exists; order 


5x2 0) mxm (vi) ( 81 ) oi) (02) 


13. ( (0 10 -8 3) (i) ав-(77 ) ВА dosn't exist 
1711 H 817 
(iii) Е п): (п 10 3) ; unequal (iv) Ав-(-12 6 2); 
: П 313 24-31 
-1-4321 БЕТЕГЕ 
ны. -( -26 s © АВ-(5 п); АВ-( 5, 8) 
wii) (ах2-4-5)2--с22--2їху-|-2/у24-285) 
000, 4 -5 14 olt 
(үйі) о ( 000 } Y 1 316 ) © ( i ) 
000 -16 221 


ain (2 E 


15. ()1,-3 (ii) х=1, у--2, 2=3 (ШІ) x —4, y=5, 2-43 
(iv) х=1, у=]. 


3.2 Determinants 
1. Define determinant of a 2x2 matrix; a 3x3 matrix. 


2. Define a minor of an element of a determinant and express 
^ the value of a determinant interms of the elements of a row 
and their minors 


3. Evaluate: 
0|1-3100|0 31 |500] (091214 
| 5-8 ie 1020 3-2 2 
003 1-3-3| 
(у) | аһ 8 | (vi) | sec x sin x tanx (vii) [2 0-1 
hbf 0 1 0 015 
gfe tan x cot x sec x 1 3-4) 


(ий) | abc| (ix) |р ( 45 
bea ГЭ! where D= 61) 
cab e 
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1 
| 

4. Prove that:— = | 

(i) | b+e, а а (й) | +e c b | 
b cca b —4abc с с+а a · | =4abc. | 
с c a+b b а atb | 


5. Prove that (i) the value of a determinant is unaltered | 
if its rows and columns ate interchanged (ii) If anv two rows | 
(ог columns) of a determinant аге interchanged, then the sign 
of the determinant changes (iii) If any two rows (or columns) | | 
of a determinant are identical, then the determinant vanishes | 
(iv) If every element of any row (or column ) of a determinant 
is multiplied by К, then the value ot the determinant is multiplied ! 
by К (у) If one row (or column) of a determinant is a multiple of | 
another row (or column), then the determinant vanishes (vi) If | 
each element of one row (or column) of a determinant is the sum | 
two elements, then determinant can be expressed as a sum of two | 


1 
| 
| 


6. Without expanding the determinants prove the following :— 


! 
| 
орн _|| Bs ()| 12-5 ee] 2 | 
11 7 23 4 57 8 | 
57 8 23 4 | | 
(ш) |-23-2 (iv) | 8 10 50 911 3 5 | М 
-12-1 |= 23 4 |= 2 4 6|-0| 
46 4 1 4 525 :2 4 6| | 
ШЕ 23| (і)|-10-1| (ш)|2-3 51 «| 
5 6 7 |= 242 |=0 4 –6 1 |=0 | 
|5 6 7 55 5 6 -9 15 
(ix) [2 0 1 
14 0 2 |-<. 
6-10 3 
7. Evaluate:— 
4) | 919293 | i) | 12 22 32| (i)! 0 арад 
94 95 95 42 52 62 ab 0 be2 
97 98 99 72 82 92 ас bc 0! 
(iv) |-а ab ac ` 
E ab — bc 
ас bc -с 


% 


у 4 
’ . CC-0. Bhagavad Ramanuja National Research Institute; Melukote Collection. 1 
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| 
| 8. Prove that:— 
| @|5 535 () |1 w w 
| 52 53 54 |=0 Гм w2 1 1-4 where wis"a 
| 53 54 55 | w2 lw cube root of unity 
! „(80 а-х а-у а-2 (iv) | 1а btc | 
| 8-х 8-у 5-2 |=0 1 bc+a 1-0 € 
| с-х с-у с-2 : 1са44 | 
| © -a-b b-c с-а (vi) | 5--c c-Fa a+b ! abé 
| b-c с-а a-b |=0 с+а a+b b+c 1-2 bca 
| с-а a-b b-c | a+b b+c с+а | са5 
| (vii) | be a а? 1 22 аз | (viii) | 522 bc b-rc | 
| | ашгийн =| 162 53 : с2а2 ca ctu |=0 
| | аб с с? 122 c 24252 ab a+b | 
| (ix) | b+c a-b a bea] (х) | ва! | a2 Т 
| cta bc b |=| сай ca b1 |=| 225 1 | 
| a+b с-а с labc аб c 1 «сі! 
| 9. Prove that:— 
| ==(a-b) (8-с) (с-а) 
| |-4а-8) (b-c) (с-а) (a-I-b--c) 
| lee, 
| .. | 1 1 1 à « 
| | be са ab |=(a—) (b-c) (c-a) 
| | b+c с+а a+b |” : 
| 9 "m 
| | a bc |=(а-5) (b-c) (с-а) 
| Ёс са ab 
(29 1 b+c 82--с2 
f 1 c-Fa с2-Ға2 |=(а-5) (b-c) (c-a) 
` 1 a+b a?+b2 
с; Ж a2+be a 1 ча 
52--са b 1 |= —2a-b).(b-c) (с-а). 2 
c2-tab с 1 ‹ 


a 


- 
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10. Prove that:— 


(viii) (4) (i) and (ii) using the properties of determinants. 
11. If | а3-1 a2 а I 
| 63-1 62 b 
S+ 22 с | 

12. Solve:— 


| 
эй | 
с b-1-c-1-2a b =2(a+b+c)3 | 
с а c+a+2b ! 
M a-b-c (24 2а | 
2b һ-с-а =(a+b-+c)3 | 
2с 22  c-a-b | 

^ iii) ЁС be ste N 
ee ы Еэ | 
|^ ab &-+be 2 | 
uo) xpq | 
P xq |-40-р) (x-4) (x-+p+9) | 
рах | 
4 | x-Fa b c | 
| а 548. с |=x{x+a+b+c) | 
Ge 5 x4-c | 
N| Ita b c | 
а 14 с |=I+a+b+e: | 
роте E | 
Avii) 1 -Ға 1 1 1 1 1 | 
| 15552212 ( ПСЕ | 
1 1 1--с Е Ы ан b с [ | 
| 


=0 and a,b,c are all different, show that 
афс--1--0 


“0|х51-0 ERES 
: | Зы |20 (ii) ІШ? n ін (шу | 2x3 1.04 
(112 5| 0) 2341 w Жин | 
2х 10 |=0 -4 x -8 2 -3x x- з|=0 | 
39-2 56 7 -3 2xx42| 0 
E ХН 2 3 |  Qü)|x43 5 7 
1 xt2 3 j-0 3 x45 7 1-0 
1 2 x43 | 3 5 х47 | 
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1+х 1-х 1-х 
1-х 1-4х 1-х |= 
1-х 1-х 1-4х 


| (ix) @)| 4х--5 4x 4-7 4x+9 
: 4х+9 4х--5 4x+7 | =0 


4х--7 4x+9 4x+5 
13. Prove the Cramer’s rule for solving linear equations. 


14. Solve the following using Cramer’s rule: 
(0 (а) 2x+3y+7=0; x+y=8 (Б) 3x+4y=7; 7х--у--6 
(i) xt+y+z=7 . (Ші) Ах+у=7 (iv) 3х--2у-4-52-432 


| e 2х43у42:-17 3y-4z=5 2х4-5у4-3:=31 
| 4х--9у--2--37 32--5х--2 5х--3у--22--27 
| (у) 4(y-x)=5z-2 (vi) 7х +6y-5z==30 (vii) 2(х-у)--32-2 
| 32--4х--6у--2 Зх-ау-Ғг-- х-32=3у-1 
| 2-3у--14-10х x+2y-3z=10 2х--3у--4(1-2) 
(ут) Sy+-2x+z=-1 (іх) у+2=4 
x+7y-6z=-18 2-Ех--5 
3y-+6z=9 x+y=3 
Answers 


| 

| 

| 

| 3. fi) -1 (Ш)6 (їй)30 (iv) 42 (у) abe+-2fgh—ab2—be2—ch2 
| (i) 1 (vii) -37 (уйі) 3abc-a3-b3-c3 (іх) -1. 

| 7. Q0  )-216 аз (і) 4a2b2c?. 

|- 12. 0+5 ()-2,-1 (805 ()4 0)-6 (w)1,2,-3 
| (vi) 0, -6 (ий)0,-15 (590,3 (x) ЗИ. 

| ‚14. (0) (а) х=31, у=-23 (b) х=1=у (i) х=2, у=3, z—2 
| 7 (iii) x=1, y=3, 2---1 (iv) x=2, у=3,2=4 (у) x=2, у=4, 
| z=6 -(vi) х--2, y=], 2=-2 (уй) x= = =. y=- -13› 2=13 
| "(у x=1, у---1, z—2 (ix) х-2, у=1, 2-3. 


S Algebra of matrices (contd.)—adjoint and inverse 
. Define cofactor of an element of a determinant. 


" Prove that (i) if the elements of any row (or column) are 
multiplied by their corresponding cofactors and added, then 
their sum is the value of the determinant and (ii) if the Элит 
of a row (or column) are multiplied by the cofactors of the 
coriesponding elements of any other row (or colump) and 
added, then the sum is zero. 


~ 
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4. Find the adjoints of the following matrices:— 


UN | is (Geer) 
(5) (4) 1 4-2 (ii) 2 
ея 5 


| 
3. Define adjoint of a square matrix. | 
| 
| 
| 


-2-5 4 
1-2 1 
(iv) , cos 0-5п Ө 0 (9) 
( sin 0 cos 0 0 ) ( 
0 0 1 


123 
5. If А-( 134 ) verify that А (adj А)-4А11 
143 
6. For a 3X3 matrix A, prove that | 
А (adj А)=|А] I=(adj A) А. 
7. Define singular and non-singular matrices and give examples ; 
for each. | 
8. Which опе of the following is singular? | 
12 -І -1 2 3 10 | 
23 р 1-1 р -2-3 | 01 | 
9. Define inverse of a square matrix. | 
10. Find the inverses of the following matrices, if they exist:— | 
| 
| 
| 


шэн jal (ii) (22) 251 2 11) 
= с 


1 
1 
2 

e (3 sa) 09 ( sin 

4 
2 


0 
(vii) , 3-2 (viii) , 123 (іх): 2-1 
( 5 3 ) ( 245 ) ( 8 2 ) 
356 49- 
П. (i) If A and B are square matrices of same order, then. 
^ prove that | АВ|--|А||В| and hence show that if A 
and B are non-singular, so is AB. 5 


о Bhagavad Ramanuja National Research Institute, Melukote Collection. 
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| 

| (i) If А and В аге non-singular square matrices of 
| order 3, prove that (АВ)1--В:1 A71, 
1 

| 


DO Ey 


5 
3 a) (342) n (- 
ЕЕЕ -5 4 


| 8, ( 2 3) 10. (а) (04 ( mi ) 
| А 1 (4-6 ENE 
(i) IF A =ad-bee0, А (3 2 (1020 (4 e ) 


9319 
(i) Jy (5 534 ) (iif) |А|-0 ~. A-I does not exist 
5 3 


ө(514) о «(ај e(t 
: (vil) фт ( А 2 % ) (viii) ( 3 4 ) (ix) (ar Ё з) 


| 

| 

| 

| 

| 

| 12:22:17 
| 

| 

| 

| Ja] 2 


6 
0 
3 
1 
-3 
2—5 2 


СНАРТЕК 4 
GROUPS 


41 Binary operation 


1. (#) Define a binary operation 
(ii) State the two conditions Гог, * to be a binary operation - 
on a non-empty set S. 


СС-0. phageyad Remand National Research Institute, Melukote е Collection. 
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2. Determine whether or not each of the definitions of * given 
below does give a binary operation on the given sct 
` (i) оп №, a *b=a +b (ii) on М, а“ b—a-b (iii) оп Z, а“ b—a-b 
(iv) on C, a* b.—a-b (v) on М, а“ b—ab (уі) on С, а* b=ab 


a 
(vii) on Z, a* b (viii) onQ, a m. 


а а +b 


; (ix) on К -{0}, а“ b=: b (х) оп Q, а“ b-—- 


b b 
(xi) on Z, a => (хїї) оп О, а* b=— where z is a fixed 


Treinteger (xiii) оп R, a * = ур (xiv) on Z, a * b=a 
(ху) on М, a*b=a° (xvi) оп В, a*b—ab (xvii) on Z-{ -1], 
a*b—a+b-+ab (xviii) on О-(11, a*b=a +b -ab (хіх) on Z, 
a*b=a+b+-5 (хх) оп О, а“ b-ab--1: (xxi) on the set of 
mxn matrices, А В--А--В (xxii) on the set of л xn square 
matrices, А” B—AB (xxiii) on the set of diagonal matrices 


of the form | d 0 ) а+0, 5-0, А *В=:АВ (xxiv) on the 


non-zero real number, А * B—AB (xxv) on the set of 
rational numbers of the form p/q where peZ and q—1, 2 or 3, 
a*b--ab. 

- Define an Algebraic structure. 

4. Define closure law for am algebraic structure with one binary 
operation (and observe that closure law is true in any algebraic ' 
structure!). ' 

3. If (S, *) is an algebraic structure and A C S, will (A, *) 
be an algebraic structure? Illustrate with examples. 

6. Define commutative axiom for an algebraic structure ($, %); 
in problem (2) if * is a binary operation, examine whether it 
is commutative or not. | 

7. Define associative axiom for an algebraic structure (S, *); - 
in problem (2) if * is a binary Operation, examine whether | 
it is associative or not. 2 5 

8. Define identity law for an algebraic structure (S, *); по 
problem (2) if * is a binary operation, examine whether | 
the identity element exists or not. 


о 


| 
| 
| 
| 
| 
| 
1 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
1 
| 
| 
. 5 xx . | 
set of singular matrices of the form ( еті where x is а | 
| 
| 
| 
| 


М 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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9. Define inverse law for an algebraic structure (S, * )) in 
problem (2) if * is a binary operation and the identity 
element exists in S, examine whether inverse exists for each 
element of S or not. 


10. What is meant by “binary operation table" 7 Explain how the 
different axioms (defined in this article) except associative 
axiom can be verified from the binary operation table. 


ll. Consider the binary operations + and . defined by the tWo 


tables: 
+|abed -|abed 
alabcd arenas 
b|badc b| abcd 
с| с4аь clacdb 
d|dcba d| adbc 


Show that both the binary operations are commutative and 
associative. Write down the identities and list the inverse 
elements. : 


12. (i) DescribeZ 4, the set of residue classes of integers modulo 4; 
generalise. à 

Çi) List the elements of Z, and Z4 г10) 

(іі) Define addition modulo n and multiplication modulo n 
in Z, and show that they ate binary in Zn : 

Gv) Write down the addition table of modulo 7 and multipli- 
cation table of modulo 6. Examine whether the орега- 
tions are associative and commutative or not. 

(v) Write down the tables for (Zs, +) and (7; - {0}, -): 
where -- is addition modulo 5 and . is multiplication 
modulo 5. Write down the identities and inverse of each 
element in each system. 


(vi) Do the same for (26, +) and (Ze – {0}, -) 
(vii) In (Z,, +), find the inverse of an element k € 2, 


13. (а) Define a permutation оп a non-empty set; illustrate with | 
an example 


СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 
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| 
(5) List all the permutations on (1, 2, 3} and define the usual | 
binary operation on the set of permutations. | 
(с) Examine whether the set of permutations under this | 
‘ binary operation satisfies all the postulates (discussed іп | 
this article) o1 not. | 
14. (4) Іп (0. +), what is the inverse of 87 | 
(її) In (0, .), what is the inverse of 8? | 
"(ту Іп (24, -), what are the inverses of 2 and 3? E | 
(iv) In (Z4, +), what is the identity and find the inverse of | 
each element. - | 
(») In (0, .), what is the identity? | 
(vi) In (Z, 2), where а * б=а+5-1, а, b € Z, | 
what is the identity and write down the inverse of 5. | 
(vii) In (О – (-1], *) where а" b=a+b -- ab, a, beQ -{-1} | 
what is the identity and the inverse of ‘a’. | 
(уйі) In (C, -), prove that inverse of non-zero element exists. | 
(ix) In (Ss, *) where 53 is the set of permutations on (1, 2, 3} | 
and * is the binary operation (composition of mapping) 
defined on it, find the inverses of | 
(122 ARAS | 
321 Poe ( 31 2) | 
| 
_ Answers : 
2. (0, 00, 09, ©), (0), біз), (а), (а), (хе), (ху), (өзі), 
(xvili), (xix), (xx), (xxi), (xxii), (xxiii), (xxiv) | 
6. Commutative: (i); (у), (vi), (x), (xii), (xvii), (xviii), (xix), | 
(xx), (xxi), (xxiii), (xxiv) : | 
7. Associative: (i), (у), (vi), (xii), (xiv), (хуй), (xviii), (xix): 
(xxi), (xxii), (xxiii), (xxiv) ә ` T 
8. Identity: (у), (vi), (xii), (xvii), (xviii), (xix), (xxi), (хай), 
(xxiii), (xxiv) 
9. Inverse: (xviii), (xix), (xxi), (xxiii), (xxiv) 2208 
И. (i) identity—a; a'—a, b'=b, с=с, 4-4 (ii)identity=b; d 
doesn’t exist, b°=b, c'—d and d'—. a 
12. (02,—(0,1,2,....,(n-] (ii) {0, 1, 2, 3, 4, 5, 6}; {1, 2, 3} 
(7) identity is 0 and the inverses of 0, 1, 2, 3, 4 are réspectively | 


. 
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0; 4, 3, 2, 1; identity is 1 and the inverses of 1, 2, 3, 4 are 
1, 3, 2, 4 respectively (vi) multiplicative inverse doesn’t exist 
for 2, 3, ог 4 (vii) n-k, 40 and 0’=0. 


(c) non-commutative : 

() -8100 $ (йі) 2 doesn't exist; 3'—3 (iv) 0'—0; 1-3, 

ХІІ и __ s б Pie nes m PRIN, уа» 

2'—2 апа 3'=1. (») 1. (уі) е=1: -7 (vii) 0; la 

(ix) 123). 123 e 
кл И ff? 231 f 

Groups 


Define a group, an Abelion group and give cxamples. 


. Give an example of an infinite group and a finite group. 
- (a) Show that (2, +), (О, +), (В, +) and (C, +) are all 


abelion groups of infinite order. 
(b) Show that (Z,, +) is an abelion group of finite order. 


. Verify that (i) |0, 1, 2, 3, 4, 5} is ап abelion group under 


addition modulo 6 (ii) {0, 1, 2, 3} {зап abelion group under 
addition modulo 4 


. (а) Why the sets in (3) are not multiplicative groups? 


(b) Prove that Q-{0}, R —(0], С-(0) аге all multiplicative 
groups. What about Z – {0}? 
(с) Is Z,—{0} a multiplicative group? Illustrate by taking 
п--6 "aud 7 


. Prove that the set Ш 2, 3, 4} is a group under multiplication 


modulo 5. 


. Construct the CURE table of integers mod 8 and 


prove that (28, «) is not a group. 


. (i) Prove that the set of odd integers is-not a group under 


addition. 
(ii) Prove that the set of even integers (in general п Z) is 
a group under addition. 
(iii) ЭЛ the above two sets groups under multiplication? 
y? ( 


~ 
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9. Examine whether the following sets are groups under the 
given operations or not. | 

(i) |1, 3, 4, 5, 9} under multiplication mod 11 | 

(ii) |1,3, 5, 7, 8} under multiplication mod 11 | 

(iii) |1,2,4,5,7,8) under multiplication mod 9. | 

10. Verify that (је), *) is ап abelion group where e * e—e. | 
11. Provethesetof (i) the square roots of unity (ij) the cube | 
- roots of unity (iii) the fourth roots of unity form finite | 
abelion groups under multiplication. What are their orders? | 


12. Prove that the set of square matrices of order п Хп doesn't 
form a group undef matrix multiplication 
13. Prove that the set of all m хл matrices form an .abelion 
additive group. 
cos« -sin « 
sin X cos « 
real number form an abelion group under multiplication. 


15. Prove that the set of matrices 
И ИО n /10 -14 011 
A-(5 1)» B= О] end р-( ae) 
form a multiplicative group. 


16. Prove the set of all 2X2 non-singular matrices form a multi- 
plicative non-abelion group. 


14. Prove that the set of matrices ( ) where « is a 


0 
а, 880, is a group under matrix. multiplication. 


‚18: Prove that the set of complex numbers whose modulii are 


unity is a multiplicative group. 

19. Prove that the set of all rational numbers of the form р/4 
where pEZ, 4-51 or 2 isan additive group. 

20. Prove that the set of all integers under the operation defined. | 
Бу a*b=a-+b-+1 is a group. · | 

21. Prove that the set of ай integral powers of 2 form a group 
under multiplication. 3 

22, If S is the set of all real numbers of the form a--54/7 where. 
a and b Є Q such that 42--52--0, prove that S is a multipli- 
cative group. Is it an additive group? . 3 


| 

| 

| 

| 

а0 | 

17. Prove that the set of all diagonal matrices of the form ( b ) | 
| 

| 

| 

| 
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| 

| 


| 23. Is the set of all rationals other than 1 a group with the 

| operation * defined by а ° b=a+b-ab? Give reasons. 

| 24. Is the set of rationals a group under the operation defined 

| by a *b=ab+1? Give reasons. 

| 25. Consider the mathematical systems represented by the tables: 

| “| авс +|abed -|abed 

| а| ааа alabcd all etc • 

| 2 $ | ас 5| bcda 5| байс 
clacb cl cdab c| cdab 


dcba 


d | dabc d 
Do they from groups? Give reasons. . 


26.. Prove that the set of permutations on 11, 2,3} is a group 
| under the usual composition оп it. 


1) 
27. In the group (О - {0}, 9), а“ b= >. Find the group identity. 
Find the inverse of 4 and solve 4 * х:=5. 


| 28. Let S be the set of all real numbers except-l. Define * on 
| ' S by a*b=a+b+ab. 
| (i) Show that * gives a binary operation on S. 
| Ui) Show that (S, *) is a group. x 
! (iii) Solve 2 * (x * 3)=7 іп S. 
| ` 29. (i) Prove that the identity element of a group is unique. 
| (ii) Prove that in a group the inverse of an element is unique 
Uii) Prove that in a group a*b=a*c, а, b, се С implies . 
| b=c and a * b=c * b, а, b, се С implies a=c. (can- 
| cellation laws) 
| (iv) Prove that їп a group the inverse of the inverse of an 
| element is itself. | : 
| (у) Show that in a group (ab) 1=b-1 а-,жа, ђе G. When 
does (ab) 1—a'1 5-1 hold good? 
| (vi) If а and 5 are any two elements of a group (6, *), © 
| then prove that the equations a * x—b and y* a—b 
| have unique solutions in С. 
1 _ (vii) Prove that a group with 3 elements is abelion. - © 
% 
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Sn aS 


30. (i) If a?—a for some a Е С where С is a group, then prove | 
that a—e. | 
(ii) If each element of a group G is its own inverse, then | 
prove that G is abelion. 
(iii) If (ab)2=a2b2, № a, БЕ С, then prove that С is abelion 
. and conversely. 
(iv) In a group О, for а, b, c, de G find (ab! с! ау! апа 
(a2 bc“! 4-2)! 
31. Define a sub-group of a group and give example. 
32. (i) Is (М, +) a subgroup of (Z, +)? Why? 
(ii) Is (Z, +) a subgroup of (Q, +)? Why? | 
(iii) 15 (О, +) a subgroup of (R – {0}, -)? Why? | 
(iv) Is (74, +) a subgroup of (Zs, +)? Why? | 
33. Show that H={I, - is a subgroup of multiplicative group | 
of non-zero rationals. | 
34. If H is a subgroup of G, then prove that the identity of H | 
is the same as the identity of G. | | 
35. H is a non-empty subset of a group С. Prove that H is a | 
subgroup of G iff closure and inverse axioms hold in H. | 
36. Prove that а non-empty subset H of a gioup Gisa subgroup | 
ot G iff ¥ a, b € H, ai € H. | 
37. Show that (i) the set of even integers is a subgroup of the | 
set of integers under addition (ij) the set of multiples ot 5 | 
is a subgroup of the additive group of integers. | 
| 
| 
| 


аа ТР 
P 


| 38. Let H={3" : neZ} and G=Q-{0}. Prove that (Н, -) is a 
30 subgroup of (С, - ) 


Answers 


5. (a) 0' doesn't exist (c) when n=6, it is not a ‘group because 
inverse axiom fails; when п=7 (prime), it is a group. 
8. (iii) No; inverse axiom fails 9. (Ш) is not a group 1 
11. 4) 2 (4)3 (ш) а. 22. Yes 25.1 BUR NG, II table-Yes; | 
Ш table-Yes; 27. e=2; 4'—1; х=. 28. (0-4. 30. (iv) 
4-1с bal; 42071 а72 32. (i) No. (М, +) is not a Pss (0) 
Yes (ii) №; О is not a subset of R-{0} (iv) No; Z4is nota. 
subset of А У 
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| СНАРТЕВ 5 
УЕСТОВ5 


| 
| 1. Define а 2-dimensional vector; a 3-dimensional vector. Give 
| examples. pr oe equal vectors. 

| 


| 2. ше Ес sum a + Bi and the difference ni a- Зи of two vectors 


| 
| a and p sese with examples. 6 


; 3. Define k e the product of a number (К) and a vector % 
(scalar multiple of a vector). Illustrate with examples. 


j -» > > > 2 
| 4. (i) If a =(-l, 0, b pE -1), с =(2, 1) and 4 =(1, 2), find 
| >» > > 


-» э э > > > > 
| а +b, E за, 4a--3d, 2c- b, 24а--5-3с 
— 

| and} (а +9 + с+4) 

| -» -» -» 

| (ii) IFa=(-l, 0, 2, 5 —(2, -1, 3) and с= (2, 3, -5) 
| > > > > > > > > > > 
| find a+b, 2а-3с, 2(a+b+c) and 2c -3b+4a 
| -» -» > 

| 5. (i) Find a if За + (-2, 1, 5-2а:0, 0, 1) 

| -» > > > > > 

| (i) Find a and bif a-b = (3,4, 6) and a +b =(1, 2,8) 
| - э > > , > > 

| (iii) Find a and b if a+b =(2, 3, 1) and 2a -3b — (1,22, 3) 

| (iv) Solve for x and y: (а) x (1, 2)-+y (2, 1)=(8, 7) 

к (9) 2 x, 0-4 (0, у)-<(6, 10). 

| . Define the 2-0 null (zero) vector and the 3—D null vector. 


. Define negative of a vector. Tilustrate with examples. 


. Prove that the set of all 3—dimensional vectors is a group 
under vector addition. 


У A ^ 
19. (i) Define the 2-dimensional unit vectors i and j and show 
| that every vector сап be written as а (linear) combination 
1 of them. 


A A A 
(ii) Define the 3-dimensional unit vectors i, j and К and 
хон ши every vector (ај, 42, аз) сап be written as 


ај ааз 3 e 


с = 0 
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10. (0) Define a directed segment | 
(ii) Define equality of directed segments | 
(ii) Explain how a vector can be represented by a directed \ 

segment (geometrical interpretation of a vector) | 


same. 
Цаг” 
-12. (i) Define a unit vector and show that ај а isa unit 
a 
> 
vector along (or parallel to) а. LN she with сапра 
(8) Geo a unit vector parallel to 24. а-3 b whereas а = (1,2, 5), 
and > = (2, —1, 2) 
> — > A A 
(iii) Find а unit vector along За + 5 wherea == 2i +j-k 
-» л A A 
and ӛ--і-2/--2К. 


13. State the triangular law and parallelogram law of addition! 
of two directed segments (vectors). 


>> 
14. Describe the geometrical meaning of ka. 
> => > = = э > э 
15. Simplify: () AB+BA (ii) ВС--СА--АВ (iii) POFRE TG 
16. ABCD is a parallelogram and AC and BD are its diagonals! 
-» -» > > 
Express (i) АС and BD in terms of АВ and AD 
> -» -» > | 
(ii) АВ and AD in terms of AC and BD | 
-» -» -> -> 
(iii) АВ and АС іп terms of AD and BD. 
17. ABC is a triangle. Simplify: (i) AC – -АВ KO BA -BC 
> > > = 
(ii) СА-СВ (іу) BC-BA (у) CB- СА. 


5 ; 
18. ABCDEF is a regular hexagon 1 If АВ-а. and 0-3, enm 
> > = 4 


-» 
АС, CD, BE, DE, EF and FA i in terms of A and 2i 


19. Define position vector of a point and prove that AB —positiol. 
vector of B — P.V. of A. 1 


21. 


23. 


25 


26 
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. TFA is @, 1,5, Bis 2, 1, 2n and C is (I, 1, ‚ 0), find a unit 


vector parallel to (i) AB - 2 BC (i) AC - BC. 
The position vectors ei 4 quum P, Q, R, S are i42j +k, 
4 4-3) 46 апі i-j+k respectively. Express the vectors 


PR, RS and ОР i in terms of i, j and Ё and find the length of 
each one of these vectors. 


„ ABCD is a parallelogram. If A is (-1, 2), B is (1, 6) and 


D is (3, 4), find С. 
If P is (1, 0), Q is (4, 2) and R is (5, 4) find the coordinates 
of Sif (i) PQRS is a parallelogram 

(1) PRQS is a parallelogram. 


. Define collinear vectors and obtain a condition for two vectors 


to be collinear. 
Show that the points 
E og: ' => 2% m en 0 => 
(i) with position ;vectors -2a + 3b +5c, а + 25 + Зс апа 


> > : 
7а - с are collinear 


(ii) with coordinates (1, -2, 3), (2, 3, -4) and (0, -7, 10) 
are collinear i 


^ A A A A A 
(iii) with position vectors 2i 4-3] +- 4k, 5i --6/ + 8k and 
^ A A 
8i + 9j + 12k are collinear 
(i) Define scalar product of two vectors and prove that 


> > > > 


a.b=b.a 
(1) Explain the method of finding the angle between two 
> > 


non-zero vectors а апа b 
-» 


-» -> -> 
(Ші) Prove that if а is orthogonal to b, then a.b = 0 and 
conversely 


AA А А А А 
(iv) Find i.i, Г.Л i.ketc. 
(у) Give the geometrical meaning oe 
> > > > > > 
(vi) Prove that а. (b-+c)=a . b+a. v. 
>> Л A A -» A A A 
(vii) Find a.b when а-таі--а2)-ҒазЕ and b-—b;i--b;j*-b3k. 


> > 
a.b 
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1 
| 
| 
А А A | 
21--3/-К (Б) (2,1,4) and (-1, 2, 1) | 
> AA А - AAA — A A э > 6 5 
(ii) 1f a—2i-j-Fk, b=i-j4+-k and c=i+2j find а. b, а. с | 
-> > > > э > > > Е | 
(a+b) . (a-b), (2а- 3с). (a-b) and уешу а 
> > >>> >> j 
a.(b+c)=a.b+a.¢ 
= A A AK -» A AA — A AA 2 
(iii) Let a=i+4-2j-5k, 6=2i+j-k and c=2i—j-k. Find the 
> > > > ә 
dot product of 2a+3b -2c and (a . b) с 


| 

| 

| 

| 

-» -» > > > > | 
(iv) It a=], 1, 1) and 5—(-1, 1, -1), find (a+b) . (a – b). | 
| 

| 

| 

| 

| 


> A AA 
27. (i) Find the dot product of the vectors (a) 2i-4j--k and 


28. Find the angle between the vectors 
A A A A A A A A А A A A 
(i) 2i--2j-Fk and i-j+2k (0) 4i - 3j--k and 2i+j-k 
A A A A A A 
(йі) 21--3/4-4К and 4i-j7-k (іу) (3, 2, 0) and (1, I, 6) 


=> > >>. > -» -> -> 
(у) atbanda-bif јај=]5] (vi) AB ам AC where 
А, B, C ае (1, 2, -1), (2,0, 3) and (3, -1, 2) respectively. 


A A A A A A 
29. Prove that tne vectors (i) i+4j+3k and 4i4-2j - 4k 
^ A A A 
(ii) 2143) – 4k and 3i-+6j+6k ure |. 


А A A A A A A А А 
30. Prove that the vectors 2/--3/--6К, 3i—6j--2k and 6i-4-2j -3k 
are mutually perpendicular. | 


and (1, т, 2) are perpendicular, find т. 


A A A A AA | 
31. If the vectors (i) —i+2j+3k and mi--mj+k (ii) (2, 6, | 
32, Prove that |a-tb[2+|a—6 P=2( |a -12р) | 


33. (i) Define vector product of two vectors and band prove 
>> > > 
that axb=-bxa 
(ii) Explain the method of finding a unit vector | both 
-» > 
а and 6; also sine of the angle between them 
-> ә > 
(iii) Prove that axa = 0 
2 А ЛА АА A 
(iv) Find ixi, ixj, ixk etc. 
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: > > 
(v) Give the geometrical meaning of ax b 
(vi) Prove that ах(%--д- =a Xb ance! 
A A A 
(vii) Find axb if асан ај -tak and rt baj + 
34. (i) Eind 25 cross product of the vectors (a) j- -3k and 


Гу (b) ES -1, 1) and (3, 4, -1) (9 га - ri and, 
20-46. where 2-0, -1, г апа b=(l, 2, ын 


-» 
(ii) Let a=2i - -2j+3k, deaisj- -k pend че Dk Find 
> > > > = 
axb, bxc, Qc ахь), a x(b xo), (ax b)xe and 
verify that a X(b-Lc) a: Xb-ka axe. 
> A A A =A A A . > A Лл 
(iii) If a=2i-j+2k, b=i-2j+k and с--21--/-Ё, find 
э > > > -» -» 
| 24--35 |; a Xb; the sine of the angle between b and с; 
-» 
a unit vector | both a and с; verity that 
> > > > > —— 
aX(bXc)=(a . c) b – (а . b) с 
35. Find a unit vector | each of the vectors given below and 
also find sine of the angle between them. 


(i) 2i -2)48 and 4i4j -k (ii) 1-9+% апа 2itj+k 
iii) 1-4)-8К and 20+ (iv) 31-6)-28 and 1-2)-2К 
36. Prove that (i) ха ах 10 + 2-0 
(i) |a x Pf 4-] (a. жен 


. 37. (i) Find the area of A OAB where А is (0, 2, 4) and B is 
(3, 0, 4) 
(ii) Find the area of the parallelogram VERS Жо adjacent 


sides are represented by НЕ and i-j+k р 

(iii) Find the area of the triangle, two of whose sides are 
represented by the vectors (3, 4, 0) and (5, 7, 1) 

(iv) Find the area of the triangle whose vertices are (1, 2 3), 
(2, -1, 1) and (1, 2, -4). 


CC-0. Bhagavad Кашаа ШЕ Незкан depu Melukote МЫ 
Я ПЦ mii) od X КА 


a 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 


46 ALGEBRA 


m Й 
38. (i) Define scalar triple product of three vectors а, b and с 


-> > ә 
(ii) Give the geometiical meaning of а. (р 23 


(iii) Show that in the scalar triple product [ral b с], b. 
‘dot’? and the ‘cross’ are interchangable 


81 42 а 
Сі C2 © 
39. Find the scalar triple product of the following vectors: 


prove that Га b be] = 


A A A AA A AA 
(i) i--2j--3k, 3j-k and 2i+4j+k 
(ii) (3, 0, -1), (-4, 6, 7) апа (2, =15 -4) 
A A A A A A A A A 
(iii) 3i--8j--6k, 91--8/--2Е and 6i+12j+2k 
AA A AAA A AA 
(iv) i-j--k, 2it-j -k and -i+-j-k 
AA A A AA A A A 
(У) i+j-2k, -i+2j+k and i-2j 4-2 


40. Find the volume of the parallelopiped whose -— 1 
сае are mone: 19 de wears | 


| 
| 
| 
| 
і 
! 
| 
| 
| 
| 
(iv) It а =(а, аз, а), В =, bz, by) and -4(с, cy n 
| 
| 
|| 
| 
| 
1 
| 
| 


© 2147-8, 3i - 2/42k and 1-3)-38 | 
A A A Л A A А A A : 
- (i) Т1--6) – Sk, 3i - 4j-Ek and 1-2) -3k | 


41. Find the volume of the tetrahedron OABC with vertios] , 
at origin O and 


(i) AQ, 3, 1), B(2, 15, 1) and C (10, 3, 1) 
(i) A(1,2, 2, В(3, 1, 1) and C(1, 5, 1) 


42. Define coplanar uon and obtain a condition for three | 
vectors а, ni and c c to be coplanar. 
43. Show that the following vectors are coplanar: 
A A A A A A A A A 
(2) NEU He ta He M and 7i- TUA 
(ii) Ja — 2- 2с, ~ 244-45 — 2c and 27758 28446 
(iii) (1, 1, 1), (3, 4, 2) and (3, 1, 5) 
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| 
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Show that the following POM 
> > > ә ә - > 
(i) with position vectors -6a--3b -Е2с, За - 2b 4-4c, 5a 4-7b --3c 
-— 
and -134--175 = are coplanar 


, (ii) with.coordinates (4, 5, 1), (0,-1,-1), (3,9,4) апа 


(-4, 4, 4) are coplanar . 
: 7 A A A A A A A А ^ 
(dii) with position vectors i+j+k, 2i+3j+4k, 3i+j+2k and 
л A 


* -i4-j are coplanar. 


% 


If the following vectors are coplanar, find т 
(4) (1, 2, 3), (2, 1, 3) and (4, 7, m) 
A A A A А A A А A 
(ii) 14-2/4-5К, 2i+-mj+10k and 3:--9/-25 
A A A А лл А А A 
, (1) mit2j+2k, i+2j+k and i+j+2k 
Prove at (а. (a х0 (ii) ағы te, ea =a b а” 


(iii) If 4, $, с are orthogonal vectors, [a > ср-рр Їр jd? 


4| Answer 


4. 


(0) а, -1), (L, =), C3, 0), (-1, 6), (2, 3), (-6, -9, (2, 1) 
(ii) (1, -1, 5), (8, -9, 19), (6, 4, 0), (-6, 9, -11) 
-(00,-1-6) @ (2,3,7), (-1,-1,1) 000. 53, 9), 
шэн %-Ы (9 (à x=2, у=3 (Б) х=3, у-2 


| AA A -> -> 

· (ii) 4 (-4, 7, 4) (їй) Vii (itj-k) 15. (50 000 
> > э ~ э > > -» 

(iii) КР 16. (i) АС--АВ--АО; BD=AD-AB (ii) AB= 

> > > > > > > > 

АС -1 BD; AD=} АС-4 BD (iii) AB—AD-BD; 

> > > -» > > > > 

AC=2AD-BD 17. (i) BC (ii) CA (iii) BA (iv) АС (у) AB 

> > > > > > > > > -> > э >> 

У Сре ын, Ба (b-a); ЕЕ---8; FA—a-b 


2i42j- Tk 2j - k А A A АА 
TREAT qu ЭС ойр 3 ЕСІНЕ 
0) NIST (ii) WS 21. 3i - 2) 31-1:-314-5/4-К 


УЛЗ, vió, У35. 22. (5, 8) 23. 00,2) (ii) (0, -2) 


3 
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27. 
28. 


31. 


39. 


ғ D "QUT 2. й 
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(i) (а) -9 (5) 4 (040; 35 7 (090 (iy 

a ал кезй. сл E 

(i) cost IVE (ii) cos! 4 39 (iil) соғ! Уз Vi 
i Г 


(у) 90° (vi) cos! 


' 5 2 i 
i == = | 
(8) cos! 2813 уза Ул Уй 


(0 3,-1 (ii) 2. 34. (i) (а) 2) ЕЈ + 0); 3e unl 
шаг (ii) -1+-8/ +66 Ін; 1-95 E 
мо, - -ў+% -14+Уу- sk. (iii) 4/162; 31-36 
4/35. m () 9-10: i+6j+10k V137 ,.. Em 
6 vs ; VIC 5/2 OTs | 

-4i43j42k. A SR 24 8У5 
2- = (iii) Wa ; iv) 575 д: 37.1 à 
square units (i) 4/61 (ü) x Ui) $426 (i) g УШ 
0-15 (ii) –43 (йй 288 (iv) O (v) 9. 40. in оё 
units (042 (080. 41. in cubic units (0) 16 (ji) + 
45 фи (04 (058 
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SECTION II: TRIGONOMETRY 


| 
RU 
| < 
г CHAPTER 1 
iv 
я PROPERTIES OF TRIANGLES 
| | 5 
m In any A ABC, prove the following:— 
al b с 
2 : 1, (@ Sine Rule: km AT Adr Bao where в | is thé 
ab circum-radius 
А | (ii) Projection Rule: a=b cos C+c cos В, etc 
rk (iii) Cosine Rule: a2?=b2+-c2-2be cos А, etc 
x ў 
ET (iv) Napier formula: ` tan BC oce : Cot Ды etc 
| 2 b+c 22 
E 


Ей (») Half angles formulae: sin 


$- | (s-5) (з-с). 
2 Ёс à 
А | за), А [G-BG- 


(02-58 с А-В |, sm(B-O) 62-с 
Оаа ча(ста) P ш(840) а 
‚ А 
i sin А sin B sin > 
(ш) = "sin (А-В): =ф а біп С (іу) —— Lu =— 56 
cos ВУ 


а ( улс ) =(b+c) sin E 


i SAB . 
2 ағы 11887 NZ А cos2A сов28 | 1 
C А BW) 2 стао та 
-tan - tan> 
a+b А-В А-В 
| (viii) aq poten —— = sum 


(ix) а (cos B+cos C)=2 (b+c) sin = 


CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. | 
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_ зїп (B-C) bcosC-ccosB: 
3.49 sin А bcosC--ccos B 
í) alb cos С- с cos B)=b2 – c? 
(iii) 52 cos? C - c? cos? B=b? – c2 
пе ^ (Wyb sin 2C-4-c? sin 2B—2bc sin A. 


С с 
4 JY c?—(a- B? cos? - +Ha+b) sin? > 


A B С 
(ii) If a, b, c are in H.P., sin? — >, sin? — > sin? -2- are in HP. 


git). a2~-b2-+-c2=2(ab cos C+be cos А--са cos B) 


- 


^ * с 
ж (a+-b--c) sin Ога соз 7 COS > 


С 
(vi) b cos? — 2 +e сой = E 


- 


ёс to, А. С 
(vili) If a, b, c are іп A.P., then (ап 2 tan 27$ 
5: (i) If 2 sin? B+-2 sin? C4-cos 2A-=1, then A=90° 


(ii) If sin 2B+sin 2C=sin 2A, then the-triangle is right! 


| 


angled 


: A С B 
(iv) If cot = 2 +001 >. =2 cot > „ then a, b, c aic in А.Р. 


С А 3b 
(vii) a cos? 2 te cos2 ==>, then a, 5, саге in А.Р. 


a 


| (iii) If cos A=sin B - cos C,.then one of the angles is right} 


angled 


(iv) If a cos A—b cos В, then the triangle i is either isosceles 


' or right angled. 
6. (i If A=60°, then pus (5--с-а)--38с 


242242 
If C=60°, t 
pr hen ана = +r ас 


(iii) If a=2b and A=3B, then C=60° 
(iv) If A=2B, then a2—b(b 4-c) 
ә ‚ А B 

(у) If 3a—b-rc, then sin 2 sin E sin 2: 


— NI 
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| 
Б 
| 7. (i) >(0--с) cos А--Ха (0) Жа(52--с2) cos А--3 abc 
| 
| 


А 
2 сз А 2244 08 2 2 
(iti) 2 со8В-6 с08С 2abe (9) чин -26 
8. (i) Жа sin (В-С)--0 (ii) Sa (sin B-sin С)--0 g 


(Ш) X(b2—c2) sin? А--0 (iv) za (cos? B-cos? С)--0 


A B-C. 
: 0), за sin > 2 5п-2--0 (vi) Хаз sin (B-C)=0 5 


Р. 


| n o be | - 
M (уй) = 22 sin2A=0 (уй) 3725 cos A=0 


3 / 
/ ‚ (xi) >, (P2- c2) cot A=0 (xii) 5 (b cos B-c cos C) tan A=0 


B-C) 
27) 20 sin ( OF а2 sin (B-C) 
К sin as (xiv) Z sin B-rsin C 
1 


та 


| 

| А 
1 / (ix) > (5- c) cot 270 (x) 2 a? (cot B- cot C)-0 
| 

| 


=0 
cos oT m 
N cos C 
" gy шын (8-0) $ sin (С-А) сзіп (А-В) 
82562 ар Ze 7 а2- b2 
а СОБА b cosB с cosC 


| 

1 

| 

| 

| 

| 5 

Жэн их 
М! үд cot B-cot C cot C-cotA cot A —cot B 

(ii) —— — ———— M ee 

|- b2- с2 с2-а2 а2— 2 я 
M (iv) 22--2-28с cos (60°--A)=c2-+¢2- 2са cos (60°+-B) . 
| ] | =a2+b2—2ab cos (60°--С) 
2 A 

| (9) (s—a) аА) tan > 6-9 tan £, 

1 


110. In any A ABC, if 
(0 a=4/2, b—2, c—4/3-1, find А 
(8) a=1, b= =4/6 1-42, с--2--У/3, find С 
| (ШІ) a=1, 5-44/3, c=], find В 
11749) ӛ-У3, c—1, A=30°, find а 
(у) a—154/3, с=75, B=30°, find b 
. (i) a—2, b—4/3-1, С--60% find c 


pre ы NC DPA ag) 
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(уй) A=45°, а--2, c—4/3--, find С 
(viii) B=30°, a—2, b=4/2, find А 
(ix) c—2, b=+/6, C=45°, find В 
(х) B=30°, b==2+/3, A=60°, find а 
(хі) B=30°, С=75°, с= 8, find b 
(xii) A=45°, С=15°, b—4/6, find a 
(xiii) A=60°, B=45°, b=5, find а 


ж 
а 
вольный NM = 
. - 


(xiv) a=-4/2, c=/3-1 and B—135*, find b. . 
11. (i) Find the greatest angle of the triangle whose sides E 
7, 5 and 3 | 


(ii) Find the smallest angle of the triangle whose sides ш 
6--24/3, 44/3 and 24/6 | 
(iii) Find the greatest side of the triangle, given that В-45) 
С--75% and a—4/6 | 
(iv) If 2/,=2-++/3 and С=60°, find А-В. 


12. In any AABC, if 


2 2 


| А А С 
| (ii) а--6, 5—8, c=10, find sin >, 605 > and tan > 


B B 
(iii) a=5, b=13, c=12, find sin —, cos — and ма 2: 


| 
| 
| 
| 
С B A | 
(i) а=3, b=4, c—5, find sin —, cos — and tan > 2 q 
Ё 3 D , 2” 2 | 


—— 


10. (i) 30° (ii) 75° (iii) 120° (iv) 1 (v) 15 (vi) М10-4/ 
(vii) 75° or 105° (уй) 45% ог 135° (ix) 60° or 120° (2)! 
(i) 2(V3-1) (xii) 2 (xiii) ЕЭ (xiv) 2. 
© > lL 0) 120° (нузог (й) 341 (iv) 90° 
| а; 12. i) ЭЛ 2 1 ауы ТЕС 1 iii 1 ES 
2 07» үз т Oum v! Фу 94. 


E | 
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CHAPTER 2 


SOLUTION OF TRIANGLES 


three sides. 
(® Solve ДАВС, given that 
(i) a—4/6-4-4/2, b—24/3, с--24/2 
(ii) а--2, b—4/6, c= V3 +1 (iii) a—24/3, b—4, с=2 * 
(iv) a—3- 4/3, 5--34-4/3, с--34/2 (у) a=2, b—4/6, c—4/3-1 
2. (а) Explain the method of solving a triangle, given two sides 
and the included angle. 
| (5) Solve ДАВС, given that 
TI . (i) b=/3, с=1, A=30° (ii) a=4, b=2, C=60° 
| (iii) a—2, c—4/6--4/2, В--75% (iv) a—2, c=V3+1, B=60° 
| э« (у) а--2, c==4/3-1, B=120°. 
| 3. (a) Explain the method of solving a triangle, given two sides 
| and an angle opposite to one them (ambiguous case) 
| Ф) Solve ДАВС, given that 
| 


| 
| 
| 
| 
| 
(а) Explain the method of solving a triangle given all the 
Ї 
| 
| 
| 
i 
| 
| 
| 


(i) а=54, b—24/243, В=30° (il) b—24/3, с=34/2, С--609 
(iii) B=30°, c=150, b=75 (іу) 6=2, B=30°, c—24/3 
(у) A=120°, a—4/6, b=2 (vi) A=45°, a—2, b—4/6. 
- 4. (а) Explain the method of solving a triangle, given one side 
and two angles. 
(b) Solve A ABC, given that 
(0 b—4, B=15°, C=60° (ii) A=135°, B=30°, c=/3-1 
wil (iii) B=45°, C=105°, c—4/2 (іу) a—6, A=45°, B=60° 
(у) A=45°, В=60°, b—4/6 


1 

| Answers . 

|10). @ А=75°. В=60°, С=45° 00 А--45%, В=60°, C=75° 
(ш) A=60°, B=90°, С--30% (iv) A=15°, B=105°, С--60% 

| 0)А-45, B-120*, C—15*. 4 

| 2). (0 a=1, B=120°, C=30° (ii) c—24/3, A=90°, B=30° 

| - (di) 5-4/64-/2,С--759, A=30° (iy) b 4/6, А--45",С--59 

(у) 5--4/6, A=45°, С--155, DT 
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34 TRIGONOMETRY | 
1 
3(0). () A=60°, C—90*, с--36/3; А=120°, C=30°, c=184) 
(i) B=45°, A=75°, а--34-/3 (iii) A=60°, C=90°, а--75ү) 
(9) С=60“, A=90°, а=4; C=120°, A=30°, а--2 (у) ВЫ 
C=15°, c—4/3-1 (уі) B=60°, С--75%, c= Уз 
B=120°, С=15°, c=y3-1. 
4(6).() А=105°, a—4 (24-3), с=2\/6 (V3+1) Gi) 227 
а=2, b—42 (iii) A=30°, a—4/3-1, b= УХУ 
(5) С=75°, 8-3у6, с-3(/3-1) (у) С-15% a=] 
c—4/3-H. 


| 
CHAPTER 3 | 
| 
INVERSE TRIGONOMETRIC FUNCTIONS | 

! 


1. Define the six inverse trigonometric functions and а 
which of the following are iu | 


(i) sin: ( 7 >) (ii) сов-! (= SZ 2.) (iii) tan- (100) (iv) E 


: 2. Find the value of (i) sint (4) (ii) соз! ( 22) | 
(iii) tan-1 (1/3) (із) cosec-! (1) (v) sec! (2) (wi) сог! @ 


(уй) ва - Уз) (viii) cos! (-1) ux) (апт! | ü Hl 


(х) созес-! (-2) (xi) sec ( - Z3) (xii) eos ( - E 


3. Find the value of (1) {апі (sin 2709) (йй) sin-1 (tan я 


(iii) зес-1 (sec 20°) (ir) сов-1 (cos 350°) (у) tan-l (tan 


(vi) sin- (sin 1359) (уй) cot-1(cot 790°) (viii) сог! (аш 1 


(ix) tan! (sin 180°) (x) sos: (- наз Т) (xi) sin! (cos | 
(xii) sin-! [sin (-600*?)]--cot-! (-4/3) (xiii) cos-1 (cos т 


2 
Уп ( sin x) (xiv) cos-! ( -1) -sin- (1) 


coo RR тле 
гэг a 
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(ху) ви! ( cos ) - cosec-l (же) : 


- (а) Given one inverse trigonometric function, explain how to 


express other inverse trigonometuic functions in terms of it. 
(b) (i) If y=sin-! 3, find the values of cos y and tan y 

(4) If cos-! (- 8)—sin-! a—tan-t b, find a and b, if exist 

(iii) If tan! (-2)—sin-! a—cos-! b, find a and b, if exist 


. Prove that (4) sin-! Ty —tan-! rs (ii) simi frc 14 у 


(iii) (ап-1 3=sin-1 $=cos-! $ Uv) cot- (~ 1 Ара. 


=>) 


1 
(v) tan-1 х--сог! = (vi) sec! х--сов-! ( = ) 


(vii) созес-! х--віп-і = (Qu) tani i—cot! $ 


; 1- х2 2х 
(ix) 2 tan“! x—cos-! (== )-ыгч Гр?’ х>0 


(х) 2 cos! x=cos-! (252-1), х>0. 


. Find the value of (i) sec (sinl 8) (ii) sin [cos-! ( -3$)] 


(Ui) cos (sin! $) (iv) tan [cos-! (-1)] (у) sin [tan-! (43) 
(vi) sin [2 cos (-#)] (уй) cos [2 sin-! (- ts] 


(viii) tan [sin-! (—4) -cos-1 уз] 
(ix) sin (віп-1 (5) ЭЕсов”! (5571 (х) cos (tant (1%) --сов-1(24)) 
(хі) sin (2 cos-1 Уз, (xii) cos (tan-! 3) --тап (sin-t -8) 


. Prove that 


(0) tan-1 x-rtani y=tan-! (= „њугб, xy < 1 


———— — 


(ü) кап“ x- tan-1 pd (= jns 3 > х,у 
Uii) 2 tan! х-Чап-1----, 0<х< 


c € 


1. 


287 Prove that (i) tan“! {-Мап-! 4---- 


(1) 2 (әлгі $—tan # (iii) ааг! $- tan! абапі р 


8 
CC- 0. ПЕ наи National Sa! [ЗШЕ Melukote Collection. | : 
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ТАРТА АҚЫРЫ, 


г 


56 


ts 
w 


| 
{ 
| 
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| (vii) sin“! $--cot! 7— " К 


11. Prove that (i) sin! х--сов 1 x= 


е (iif) sec"! x-Fcosec! хет. 
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(iv) tan $-Мап-! }-Мап-1 $= 7 


-0) tan! 4-+tan7! %-Нап ni #=-- 


d 


у | 
| 


АР 


n | 
| 
| 

(vi) 2 tan-1 14-бап! 4-2 tan 12 | 
| 


(уй) tan-1 2-Нал-! 3=} cos! E | 
127 


| 
9. Prove that (i) tan! $--зї 1 $—tan"! 1 : | 


n т 
(ii) sin"! 8 Нат! T (iii) 2 tan }-Есоз 1 $= zi 


(iv) 2 tan! 1-rcos1 --51 2 
(у) sir! 8-tan-! 3—tan-! J. 


10. Prove that (i) sin"! 3--сов-1 1j—sin! 55 


| 
| 
| 
| 
| 
(ii) sin“! Ба MEE 35 | 
(ii) sini V tsini = = | 
(іу) cos! #--соз 1 Tee it 
(у) sin Db 71 l$-sin'! 18 


n 
ў inl — гай! 3=7 
(vi) sin tco 


` 


(viii) sin“! g tos! -75 tl ү 


а 


(ix) sin“! 5--сов 1 Зэн i$ = 


(5) cos! 88-2 tan! == 18. 


ЗЕ 


(8) tam ! xcoti x= 2 Ё х» 0 
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12. (i) If tan“! х-Нап-1 y= т » prove that x--y +xy=1 
(ii) If tan“! хаа! J-rtan"! z—n, prove that х-Ну----хут 
(iii) ТЕ tan-! х-Нап-! у-Нал! => з 
rove that x 2 = 
(iv) Prove that i = 


tan7! | "1 у (25224 E 
; (Se >) tan (a ) Hans zz) 
х20,у20,:20 


(у) If cos! х-Есов”! у-Есов-1 Z-—mT, ` 


prove that х24-у24-22-4-2ху2:=]. 
13. Solve for x:—(i) tan-! x--tan-1 u x)=tan! 9. У 


(ii) tan"! (1--x)--tan'! (1 -2-т 
(iii) tan! Зх-Нап“! 2х= T 
(iv) 2tan! x—tan12x (у) 21аа1х-Наа! 2: 


2 
i -1 = харш ы x5 АТЫ 
(vi) tan (> 5) за (i 2)- 4 


(vii) tant (Sa зі + ( | -2 Jota: 2 


(ii) sin! x--cos (1 - х)--0 

(iv) sin"! х- с03-1 x—sin*! (3x 2) 

(v) sin! x-Fsin"! (1 – х)=<0571 х 

(vi) cos~! x — sin! x=cos-! (x4/3) 

(vii) sin“! x же! 2х=-— 
Answers 


| 
| 
| 
| 
1 
| 
| 14. Solve: (i) sinix+şin-1 2e=— (И) өші x- cos 2x 
| 
1. i) and (>) 2U)-— (0) (8) T ш) 0)-8 00 2 


| (vii) = (viii) x (ix) > = (xi) = (gi) > 


c ec o; ооо Ramanuja National Research Institute, Melukote Collection. 
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3. )- Ут T gno (iii) = 9 (9) 2 18 (у) — 4 TW) = л wi) т jg он) 
(ix) 0 @ = Т (xi) = 2 Л (xii) = 6 (xiii) = 5 (dy) > 2 (ху) 0 


| 
4. (b) (0--4- a , - (ii) a and b don’t exist (ан => | 


b doesn't exist 6. ws 5 (1) 55 (ші) 8 (7) 0 (у) E 


00-13 001488 (iii) -V3 (ix) Hi 00 iit 

(xi) 2 ой) № 1.004 4 WO Wt 09 1 

i | 

9- 20-2 09-44 M Qs WE (o 

(iv) 1, 1 (у) 0, % (vi) 0, + $ (vii) -$ 
х 


| 
| 
| 
d 
| 
| 
СНАРТЕВ 4 i 


GENERAL SOLUTIONS OF TRIGONOMETRIC EQUATIONS | 


Д. Find the general solutions of | 


(0 2 sin х=] ХИ) cos х-У2. 
gii) 2 sin? 2x—1 (iy) tan Зх= 49) sec? 4x=l 
(vi) 3 cot? x=1 (уй), 3° созес? 5x=4 (уй) sin x cos х=} 


2. Firid the general solutions of ( | 
„А sin 5x—sin 4x (И) 908 3x=cosx ‘(Нап 20—tan 1 
(sin 50-+sin 30—0 ° — (y) соз 4х--соз 2x=0 3 
123 tan 3x-+tan 2x=0 ii) sin 30—cos 20 
(уй cos 5x—sin 2х ix) tan 5х--сой 4х 
15) cos 5x-Fsin 3x—0 АЯ) sin 3x-++cos х=0 · 
(xii) tan mx-Lcot пх--0 piii) sin 4x-+cos 2x —0 


(xiv) cos 2x=sin (4-1) 


"ы 


GENERAL SOLUTIONS OF TRIGONOMETRIC EQUATIONS 59 


| 3. Find the general solutions of 

Xi) cos 9x=cos 5x—cosx КЙ) sin 7x—sin x=sin 3x 
бі) cos x—cos 7x=sin 4x (èj сіп x-Lsin 2х--віп 3x=0 
№) sin х--зіп 3x-Fsin 5х--зіп 7x=0 
Qi) cos х +соз 3х--со8 5x-+-cos 7х=0 


| Funding: Тайуа Heritage Foundation,Kolkata. Digitization: eGangotri. 
т 
| | 
| 
1 
| 


| (vii) sin 70 sin 50—sin 30 sin Ө 
| . (уйй) cos 80 sin 60--сов 40 sin 20 
| RC) sin 2x -cos Зх=<05 2x-sin3x 
9 sin @-+cos Ө —sin 20-+-cos 20. 


4. Find the general solutions of 
Ai) sin 2х--4/3 cos x Ui) sin 20--5ш 0--0 
[UE 3x – 8 sin3x=0 (фу) cos 3x--8 cos3x=0 
(x) tan Ө --ќап 29=tan 30 : 
vi) 2 cos Ө cot 0--1—cot 0+2 cos Ө 
(vii) 2 со520 --ѕіп @=sin 29 --соѕ Ө 
(ойу cos 6x-++cos 4х--соѕ 2x-+-1=0. 


(DAFV3 tan? @=(+/3-+1) tan Ө 
(üy tan? 0 (ve tan 0--1—0 
(il) 2 sin2 x-3 sin х-Н1=0 
(49) 2 cos? 6--сов 0 -1=0 
o cosec? x —3 cosec х--2--0. 
6. Find the general solutions of 
1974 sin2zx-8,cos х41-0 (096 cos? x+5 sin x -7—0 
`` (89 2 sin? x4 УЗ cos х+1=0 (py tan? 6 —4 sec 0--5--0 
(y) tan? х+3=3 sec х (vi) V3 sec?10 3-1 — 
cip 3 (sec? х-Нап2 х)=5 ee tan 6-+-4/3 
(viii) 2 cos? @=3 sin 0 ix) 8 sin? 6 -2 cos 0--5 
SX) 4 cos 20 —2 sin 0+1 (хў 5 sin2 0-с0320 —9 sin 0—4. 
(it) tan 0-2 cot Ө —1 (iil) cot x-tan x=2 
(59) 3 cos 2x-+1=4 sin x (29) 3 tan? 0-2 sin 0-50. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 5. Find the general solutions of 
| 


fa. 
4 
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АВ соз Х--ү3 sin х=] gy МЗ sin x —cosx =4/2 
ii) sin x++/3 cos x=1 18) sin x+cos x=:4/2 


(у) sin x – 4/3 cos х=] i) sin x – cos х=4/2 
Qi 4/3 tan x= y2 sec x-l 8 


| 
| 
7. Find the general solutions of 1 | 
| 
| 
| 

. (ix) 6 sin x+8 cos х=7. | 


viii) tan x-+sec x= 4/3 


MU д i 

One Answers (n is any integer) 5 | 
1 1 

| 1. доп Gaty (itl п 

2% | пп т тот A 
093512 б) ag п + (vi) пт +7 

7 

(vii) + +(-1 т (viii) TH A». Г 

2n | 

2. (i) aa (ii) 331 (iii) nm ай) ЕТЕП, 

1 204-1 2n-1 (Гут 
? o бүйт, EDT „= об CD 
z n. 1 : т 

20000 Ой) 40лт-2): | Олт) (3) LN 


~ ES вп. 
Шы Ent NC О (2) шит (kre +) whet) 


Ў у 4 16 3-(– ђе т 
38 k is any integer. (xiii) DERE (xiv) 2nn – + | 


i &0лп +=) 
: 2л ту т п. nn х nn т nn, 


m дит (іу) T зэл өт = s T 4 


п nn 
5 Anny (vi) > + pU лк 2 
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„опт an : т 2 
(vii) 37 ой) aye (ix) пп"; $n] 


1 
| 

Ч 
| тт 
| (x) пп; np 
| 
| 


z т 20! 
4. (i) лт di nn HAI) (ii) пт; 2лт += (ИЙ) пк; 


О пт +E (iv) лт; жт Т. лт 

(у) тут: E (vi) nm x giam чт (vii) dank, 
mm. ӨШ) anes {Олт 2): nm +>) 

| . (1) пт IE gm Т (8) пт +3; ant а 

D / (i) mm HCI E; mm-H-I (b) 2ат + Ti Олт Em. 


| (9) пт-Ң I"; пт н-т 


2. (2949) e 


| 6. (0 лт (ii) nr- E; nm HC D? simt т 
het я - 

| (iii) 2пт + 2 (iv) 2nn +3 (у) 2nn ; 21 + = 

у 
5 | (и) nn +1; E +5 (vil). nv + 2 (ий) пт +- yE 


(ix) 2пп + one пп 4-со5-5(-3) (х) mm 1)" T ; 


7 пп +(—1)" sin! (-2) (xi) an +H- D" Эй + 
Мо. 
Л (xii) пп - ыг теі 2 Gi) T+ + 


(xiv) nn (-1)" = (ху) пп; nm-+(—1)" = 
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62 TRIGONOMETRY 
. uua ni Зп пол 
7. дозе Gi) 2n —- 4 wil ис: 


т 2 п 
(iv) 24142 (v) ann --65 3 (vi) ann - а + n 


(уй) 2nn + ++ T ой) 2лт += 


( (ix) 2nn +cos™! 8 + cos"! 15 


. CHAPTER 5 
COMPLEX NUMBERS-DEMOIVRE'S THEOREM 


1. Recall the definitions of a complex number, its real and 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
imaginary parts and the conjugate of a complex number! 


2. What is Argand plane (complex plane)? Argand diagram! 

3. Plot the points representing the complex numbers —i, 18 

and 3+8i; also show that they are collinear | 

4. Show that the points representing the complex numis] 

() 7+9i, 3-71 and -3--3і form a right angled isosceles | 

triangle 

(ii) 1-4, -1-і and - / 3--4/3i form an equilateral шаш 
(iii) 44-31, -1+-3i, -1 -2i and 4-2 form a square. 

5. ABCD is a square and its centre is at origin. If A represen 

2-5, find the complex numbers representing the other verti) 


1+ 1 = 1-9) 
6. Ехргеѕз o oe) (8) dir! (iil) a 


in the form a-+ib and сал шин ona dr plane 


ji 
Ї 
Ё 
У 
к 


7. Plot the conjugates of (i) —— 3 а a) Ë 3 3 7 = (lii) (1 +24 
on an Argand plane. 3 


| 

| 8. Define the polar form of a complex number and establish! б 
Ec. relation between polar form and cartesian form of a co p 
4 number. : 
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| 
| 
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1 
18) т 

Ч 9. (а) Plot the complex numbers (i) 4/2 (cos < +i sin т ) 
i 3n DE Зп e EM 

: | (8) 2 (cos at sin 7) (iii) 5 (cos n +i sin m) 


-т -7 
(iv) 3 Е (=) +i sin (=) | on a complex plane. 5 
(9) Convert the complex numbers in (a) into cartesian form 
and then plot them in a complex plane. 
10. Express the following complex numbers in the polar form: 


| 

| (0 1-4  (Q)l- (Ш)-у3-і Ww) -v34+i  ()43-i 
| (vi) = (vii) „ҥн? (ий) -1 (ix) -i 
| 

| 

| 


iHi? - i3 41442 
0)--51:6:2 (D -V3-3i (хі) 4-м (хий 4-31 


бе. paris НЫ Ба Nes сол 

1 (xiv) 1--сов 10:17 sin 10 (ху) 1--5іп ist! cos 15 
E (xvi) 1--cos < - i sin « (хуй) 1 - cos « -isin «< 
я 1 І 


С?Ш) сове рае 49) тэх гох 


5 .ll. Find the modulus and amplitude of each of the following ` 
es | sane jog 


43i 2-1 (3-421 

X Om OF; Uc Sor 
142 +12 МА /l-i 

А iM ETE 00 (з= ;) (vii) | e x =) 


m (viii) == where z—2-3i (іх). ЫН where z=1 +i 


+ 6 a 2) 

T 212 

(x) where z=] +i 

| | 12. Иа p 22 are any two non-zero complex numbers, prove 
г that 


(i) ШЕ 22] —|2z1]] 22 | and arg (zi =) ав 21 агр 22 


121] 21 2 с 
ХОЧ and arg == =arg Z;—arg 22 


~ ХҮЧЭЭ 
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| 

| 


13. Explain how will you represent the sum of two comple; 


numbers and the product of two complex numbers іп а 
Argand diagram. | 


п т т | 

14. (a) If 21 —2 (cos 3 +i sin 3) and 22-44 (cos gti sin =), | 
represent 21--22 and 21 22 оп a complex plane | 
(b) Represent the sum and product of 3-4 and 2- i E 
| 

| 

| 

| 


complex plane 


- 15. p 0) (cos 9 4-/ sin Ө) (cos « +i sin ES 
28 соз = 2 an sin ше 
САН, aa 
(ii) 2 2 

A sin 

cos 7j +i sin 3 | 

(iii (cos 2 « +i sin 2«) (cos 38-Н sin 3B) | 

Es cos 4y +i sin 47 | 

16. Find the modulus and amplitude of the complex pumbes| 

23=1+i4/3 and 2=V3+i and hence find the modulus аш! 

amplitude of 21 22, 2122, 21/22 and 21/22 | 


17. If z,—cos (= za ) +i sin (& 2n ) » prove that 21 z» z,....=-1 


18. Express z=] +i in the polar form and hence plot 2, 22 and 2 
in an Argand diagram. 


4 4 

| 19. (а) State and prove DeMoivre's theorem | 

| (6) Simplify the following using DeMoivre’s theorem. 
27 \30 


0 (27 +i зіп => } a) ( cos 78-н sin зе) 


E 3j шээг WS 
Ч (iii) ( cos 2 5 +i sin +) (iv) (sin @+i сов 9)3 1 
(у) (біл 6-і сов 6) (vi) (cos @-+isin 0)5 (cos Ө - isin 0) 
.. (cos 0--1 sin 0)? (cos 6+i sin 6)4 
(vii) (cos 0-1 sin 6)4 Qiii) (sin x +i cos « )5 
< (sin 0-Н7 сов @)3 
(cos < +i sin « )2 


(ix) 
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20. Simplify:— 
(0 (cos 70 -i sin 76) 2 x(cos 30-і sin 30) 
(cos 0-Fi sin Ө)“ 
(соз 20-Fi sin 20) x(cos 30 - i sin 30)2 
(cos 30-41 sin 30)2 x(cos Ө — i sin @)-3 5% 
(cos 40-11 sin 40)3 x(cos 50-і sin 56)? 
(cos 60 – i sin 68)? x (cos 6-і sin 6) 
(b) (cos @+/ sin 0)? (соз 6-і sin 0у8 
(cos 40-Н sin 40)5 _ (cos 30-Н sin ЗӨ). 
7) (cos 5« -і sin 5 « )4 (cos 48-Е sin 48у2 
(cos 3 « +i sin 3«)"7 (cos 38-і sin 38)5 
21. (i) Simplify (4/3-H)*- (4/3 -/% 
(ii) Simplify (1--i4/3)5--(1 — i4/3)5 
(iii) Simpiify (14-06-41-10)6 


(ii) 


(ші) 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| (iv) Prove that (14-09:401-8-22277 cos “Р 
| 
| 
| 
| 
1 


(у) Prove that ( — 14-//3)31-4 -1-14/3)7--23841 
(vi) Prove that (1--с05 0 4- i sin 9)" 4-(1-.-cos 6-і sin ө)" 


Е: neo 
"41 соз? — 
) яя 
- LN п \10 т io | 
(vii) (ism Ei созу ) 8 +( 1-Е ѕіп z-i cos = | 8-0. 
22. If z=cos 0--1 sin Ө, prove that с tan пе 
е Ы 28-11 п 
1+sin 6--і cos Ө пт 
23. 3. (D Prove tha (ео) воз ("по | 
+i sin( 77 не ) 
| 1-ініп ---H cos i 
Ui) Simplify 
1 455i RU i Ж S ; 
sin —Ё соз ~ E 
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T . Rn n 

1--соз---Гі sin 7 

(іі) Simplify ( Е 
1--соз-, -і sin = 

Ё ERR 1--cos «© +i сіп « )" 
aur) Зірне, ( 1--с08« – i sin «< 

1+-cos 0--1 sin Ө 

1--соз 0 - i сіп Ө 


1 – cos — + i sin 
ree (E ша 


m ТЕМ 
cos 19 – зіп 16 

24. 0) If cos « --cos 8--сов ¥=0=sin « --sin 8-L-sin 7 prove 
that cos 3« -+ cos 38 + cos 37-53 cos (« + В+ 7) 
and sin 3 « +-sin 38+sin 37 —3 sin ( « --В--7) 

(8) Using DeMoivre's theorem prove that 

sin 30—3 sing —4 sin? Ө and cos 30--4 cos3 0 —3 cos 0 

25. (i) If x=cos 0-і sin Ө, show Ех 


(у) Prove that ( J cos nO-+i sin ng . 


1 
24+ 2 cos 20 and s- === sin 30 


x3 > х3 у dc 
ye t 332 cos (3<-48) and > -z5 52i sin (3 « 20 


| 
| 
| 
| 
| 
| 
| 
(ii) If x=ços « +isin « and y=cos B+ sin В, prove that | 
| 
М y | 
: (i) 1f x=cos Ө +i зіп Ө and y=cos d +i sin ф, prove that | 
| х У х У Үс 
1 У пре cos (0 – $) С Ета sin (e - 9) 
(iv) If x—cos « +i sin « and y-cos 8-- i sin В, 
1 1 
prove that Элит? cos ( < -1-B), ху === 


я —2i sin ( « + B) and x2 y34- ээд cos (2< +38) | 


(7) If x=cos « +i зіп «<, y=cos В--1 sin B and 


T 6222 5 x4 уз 22 
oy z—cos У +i sin 7, prove that 2 EYE 


5 


ы 
У ҚЫН 
Ee LE 
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2 соз (4« + 38 – 27) and —— =: зау 
2i sin (5 « +68 - 47) 
1 
26. (i) If x+ x cos Ө, prove that x=cos Ө + i sin Ө 
1 д 1 
(i) If x+ =e cos <, prove that х” tu cos n« 


1 
5 and (one of the values of) x? — E —2i sin n « 


1 1 
(iii) If x+ =2 cos « and y+ Time cos B, prove that 
x" 
zb cos (m « —nB) and (one of the values of) 


у“ : 
E - === sin (n < – тв). 
27. Recall the cube roots and fourth roots of unity and plot 
them on a complex plane. 


28. Explain the method of finding лд root of a complex number; 
in particular cube.roots of a complex number 


29. Find the cube roots of the following complex numbers and 


represent them оп a complex plane 
() 4344 (i) у3-і (ii) -1-i ®-2+я (у — — 


(vi) 1-iy3 (уй) 1--.у3і (viii) 125 (іх) i 
30. Solve: (i) x5—1 (й) х3--27-0 (їй) х5 – х3+х2 –1=0 
(iv) x*—81 - 81i 
31. If wis an imaginary cube root of unity, prove that 
“(0 (12-9 - 23 — (1 — w-+w2)3=0 
“40 A - 4025 4(1 +o — 02)5=32 
(iii) (1 — ә--ә2) (1 — 524) (1 – ә4--ә8) (1 — 084-01) 16 
(v) (2-9) (2 – w2) (2 - w10) (2 - wl!) —49 
_ (9) (a-b) (a - wb) (a - w2b)=a3 - b3 
(00 (atb) (ач -+bu2) (amt bu)=a3 EE 
(vii) (а+5)2--(ач +bw2)2 +(aw2+-bw)2—6ab 


(EM 


A. 
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2 ! 


Answers | 
5. (2, 5), (-2, 5) and (-2, -5 6. 0%) (004 1 
(й) 8, 5 Ч їй di zB D (ші) (22) 


( ДЕ a3) DIE ! 
10. (i) 2 (сов = +isin — 2) (ii) 1/2 ЕЕ Le: sin Е) | 


ш 2 (ЁЁ )нө(721| 
(iv) 2 (езе гаа е 5) шаг Цин || 


| 

| 

| 

| 

2 T) oi сва | 
| vi cos ( 5 = + isin (57) vii one + га е | 
| 

| 


(viii) cos n +isin m (ix) cos (5 z |+! sin( > r) 


(х) 2(со50--і sin 0) (хі) 2/3 [cos (3 Ame: sin (22| 


(ші) 4y2 | cos (3 m че јако (=) | 


| (xiii). 5 (cos < + i sin « ) where < =sin"! (8) (xiv) 2 cosy 


A п 13 л 137 | 
2 (22:11: 5) (о) 2сов (eos ву +1 sin "ду. ! 


бт) 2 cos 5 | cos ( р =} 

(хуй) 2 sin( > }[ < (2 > - = ја (7 5 

(хий) $ secs, cos ( ЕТТЕ :)] 

(xix) 4 sec ( 2- Te 1 (2-31 
1227 ad Ramanuja National Res rch Institute, Melukote Collection. — 
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т 2 1145 

11. @ -1; -= п 71-28 
(i) 2 (ii) 4/5; sin V5 (iii) — J T — sin! 25 


13 

(P). Sim -sini 2 (у) 1: 0 ©) bs (vit) 2:- > 
v5 ! 1 

) (viii) 3 -7 > -sin (25) @ 75: 32 (x) 


sin! vus 

| | 14. (а) 21 -z—(1424/3, 24-43); 21 22—8 (cos > +i sin ) 

| =(0, 8) (Б) (5, 0); (7, -1) 

15. 0) cos (8+ «)+ isin <) (i) cos 4- isin 
(iif) cos (2 « --38-49)4-1 sin (2 « +38–47). : 


е On . ла Л =: 1 
16. 21; 2, 3? 22 :2, `6? 21 22 :4, 2: 21 2:4; 


E UTI mor 


| 

| 

| 

| 

| 

| дт 2 -п 

| 18. 2=4/2 (cos isin ) #—2( cos F +isin ) 

| 23-524/2 ( oos + isin | 

19. (5) (01 (ii) cos 100+ sin 100 (iii)-1 (iv) -(cos 30-i sin 3 6) 

( 

) (у) cos n ( 5-6 ) Hsin (> -в) (vi) cos 04-1 sin Ө 

| (vii) cos 116-Н sin 110 (viii) sin (40-5 « )-1сов(40--5« ) 
| 
| 


(ix) [зіп (30-2 « )-Ғі cos (30 +2«)]. 

20. (1) соз 30 6-- зіп 306 _ (8) cos 50-1 зщ 50 
(iii) cos 440 +i зіп 440 (іу) соз 150 —isin 150 
(у) cos ( « +7 8)+1 зіп ( < +7 B) 

21. () 16031 0032 (шуо. 


3m 3 7 
23. (ii) cos Tet singe ii, -1 (іу) cos 10 « -Н sin 10 < 


Nae oq rcr ELTE 
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29. The three cube roots аге given Т” the following, where Ё--0,1,2 
7) 281 1299 12К--1 a | Gi) 21 БЕ= ав Цэ 


+i sin ey т | (iii) ей [тн sin 23 | 


09) су E Mn “гізіп m С 
6k- i 


+i sin шалын (vi) 2| cos mH sin zo ] 5 
(vit) 28 LI 4-1 sin ы | (viii) 5 [ cos 


5461 isi ж, | 
6 6 


т-Н sin ——— 


+i sin шт | (ix) 2 [= 
30. (i) cos 27 i sin = k=0,1,2,3,4 (ii) -3, gu, 


408 (i) 1-3, 419, p- 


(iv) 3 LIE et Жо B | k=0, 1, 2, 3. 


РЦ | "+. = 1 
~ 
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SECTION Ш: ANALYTICAL GEOMETRY 
CHAPTER 1 


. PAIR OF STRAIGHT LINES 


| 


. (4) Prove that a homogeneous equation in x and y of 
degree 2 i.e. ах2--2һху--Бу2=0 represents a pair of 
lines through origin. 

(ii) If mj and т; are the slopes of the straight lines 
represented by ax?--2hxy-Fby?—0, prove that 


a 


a 
ту tin=- y and т mi. 


(i) х2-5ху--4у2:-0 (ii) у2--ху-2х2--0 (Ш) 2х2-5ху--2у2--0 
3. What is the point of intersection of the pair of lines 

‘@ 12x2-10xy+y2=0. (й) 4x? +-5xy-+y2=0. 
4. Prove that the angle (acute) between the pair of lines 
2A I? — ab 

a+b |” 


ax2--2hxy -by2—0 is ап! Also deduce the 


condition for the lines to be 
(i) coincident (ii) perpendicular. 
5. Find the angle between the pair of lines 
(i) х2-7ху-Н12у2--і (ii) 3x2-+-10xy+8y2=0 
В (iii) 2х2--ху-3у2--0 (іу) х2-ху-бу2--0 (у) 4х2-4ху--у2--0 
(уі) 2х2--Зху-2у2--0 
Show that (i) 5х2-4ху-5у2--0 represents a pair of per- 
pendicular lines (4) 9Х2-бху--ру2--0 represents a pair of 
coincident lines. 
. Prove that the pair of lines through origin and perpendi- 
-cular to the lines ах2--2Лху--Эу2--0 is фх2-2Лху-Гау2--0. 
8. Prove that the lines x2-4xy+-y2=0 and х--ру--1 form ап 
equilateral triangle.' 
9. Prove that the condition for the general quadratic equation 
in x and y ie. ax2-+2hxy--by?+2gx-+2fy+c=0 to represent 
а pair of lines is abc--2fgh-af?-bg?—ch? —0. 


| 
| 
| 
| 
| 
| 
| 
| 
2. Find the separate equations of the pair of lines 
| 
| 


е 


~ ~ 
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10. Show that the following equation represents a pair of lines, 
(0 ea нн А zx 
й) 3x2-8xy-3y?--2x + =v: 
uh ох а (iv) 2х2--ху-у2-3х--бу-9--0, 
(у) 6х2-7ху-5у2-17х--37у-14=0. 
(vi) 3х2-10ху--3)2--14х-10у-18--0. 
11. Find the value of Ё if the following equation represents 
a pair of lines: 
(i) kx2-2xy-3y?--12y-9 —0. (ii) x2-Sxy+-4y2+-x-+2y-+-k=C, 
(iii) 9x2-6xy -ky?--18x-6y +8 —0. 
(iv) 2х2--ху-у2-Ех--6у-9--0. 
(у) х24-6ху--КБу24-4х4-12у-5--0. 
12. Find the values of k for which the following equation ге- 
presents a pair of lines: 
(i) x?-kxy-2y2-3y-1—0. — (ii) 2x3 4-2kxy --3y9 -x 4-21 =0. 
13. Find the separate equations of the pair of lines and their 
point of intersection: 
(i) 4x?--xy-3y2—9x 4-5y--2—0. 
(ii) 2х2-5ху--2у2--7Лх-5у-Ғ3--0. 
(iii) х2-5ху-1-4у2--х--2у-2--0.. (iv) х2-у2--х-3у-2--0. 
‚ 14. Find the value of k if the following equation represents 4 
pair of lines and also find their point of intersection: 
(0, 3x2—11xy 4-105277x --13y--k —0 
(ii) 3x2-14xy—-5y2-I-10x—18y-I-k —0 
(іі) x2-5xy-Lky2--x--2y-2—0 
(iv) kx2-5xy-E2y2-1-7x-11y--5—0. 
15. (i) Show that the pair of lines ах? “Е2Лху--Бу2--2вх- 2/у--с--0 
15 parallel to the pair of lines ax2-+-2hxy+by2=0, (ii) Deduce 
that the acute angle between the lines ax2+-2hxy-+by2--2ex-+ 


= 2ур-ар 
2/У--с--0 is ша) УНТ | - (iii) Also find the condi- 


tions for them to be parallel and Perpendicular, 


16. Find the (acute) angle between the followi i ines 
and their point of intersection: а: 
0) 2х24-Тху+3у7--18х-Е19у--28=0. (п) 32-2х 3y2 4-12 
9-0 (ii) x2-+-9y2-+- 6xy+4x-112y-5—0, nati | 
Зуг--6х--7ул-4--0. (у) 3x-10xy+3y2414x-10y48—0, | 


—————————————————————————— 


| 
| 
| 
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17. Show that the following lines are parallel: 
(i) 9x?-6xy--y?--18x-6y--8—0. (й) х2--243ху--3у2-3х- 
34/3y-4—0. 

18. Show that the following lines are perpendicular: 
(i) 3х2-8ху-3у2--2х4-4у-1--0, (8) х2-у2--х-3у-2--0. 

19. Show that the equation (i) х2--у2--2ху-8х-8у-9--0 re- 
presents a pair of parallel straight lines. (ii) 3х2--8ху- 
3y2--29x—3y--18—0 represents a pair of perpendicular lines. 

20. Show that the following equation represents a pair of 
parallel straight lines. Find the distance between them. 
(i) 4х2--12ху--9у2--14х--21у--12--0.: (ii) 9х2-6ху--у2-- 
18х-6у--8--0 (üi) 8х2--8ху--2у2--2х--у-15--0. (iv) 9х2- 
24xy 4-16y2—9x --12y-4 —0. 

21. Find a and b if the equation 
(i) 12x24-7xy-ay?-18x--by-F6—0 represents a pair of per- 
pendicular lines. (ii) 16х2-8ху-гау2-16х--4у--9--0 represents 
a pair of parallel lines. 

22. Prove that the pairs of lines xy Er Syra and х2-у2--0 
form a rectangle. 


Answers 

2. (i) x-4y—0; х-у--0 (ii) х-у--0; 2х--у--0 (iii) х-2у--0; 
2х-у--0. 3. (i) and (1) (0, 0) 5. (i) ат 
(iii) tan-1 5 (й)45° (у) 09 (vi) 90° 

11. (01 (4) 2 (М! ()3 (у)9. 12.0) +1 (i) 3 тФ- 

13. (i) 4х-3у-1--0, х--у-2--0; (1,1) (ii) 2x-y+1==0; Жақ 


3-0: (4, 5) (Ші) x-y-1=0, х-4у-22--0: (2, 1) 
(iv) x+y+2=0; х-у-1-0; ($, 8) 


14. (ғ) 4; (3, 1) (ii) 8-8 3 x) (iii) 4; (2, 1) (iv) 2;-(-3, =) 


Ei Ui) tan- “= 


16. (0 485514, -2) их. (8) 0°; the lines 


don't intersect Œ) tan-l 1 B (-1, 0) (у) tan! $; (4, D 


1 
20. (i) vs (0 = (iii) 2% (iv) 1. 


21. (i) a—12, 5---5- 28 1 (ii) а=1, b is any real number, 


2 , 
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CHAPTER 2 | 
CIRCLE | 
21 General Equation 
1. Define а circle and derive the equation of the circle wit 


centre at (h, К) and radius г. | 
2. Write down the equation of the circle with | 
М) centre at (0, 0) and radius 5 units. (ii) centre at (1,—2) зді 
radius 4/3 units. (Ші) centre at ( —2, —3) and radius 1 unit 
3. Find the centre and radius of the circle x2+-y2+2gx+ 
2/у-+с=0. | 
4.. (1) What is the condition for the equation ax2-+2hxy Hoy 
2ех--2/у--с=0 to represent a circle. | Ї 


| 
| 
| 
| 


(ii) If за 42-5542. 3—0 represents а, circle, find k. | 
5. Find the centre and radius of the circle: | 
(i) x2+y2+8x+4y-5=0 (й) х2--у2-2х-бу--7--0 | 
(iii) х2--)2-3х-7у--4-40, (іу) 2х2--22-4х--4у-5--0, | 
(у) 3х2--3у2-6х--27у-2--0. | 
6. Find the equation of the circle with centre (2, 1) and passin 
through origin. E 
7. Show that the line х--у-3=0 із a diameter of the сїй 
х2--у2-2х-4у-20--0. 
8. Find the centre of the circle, two of whose diameters af 
(0 x+y=2 and 2x+3y=5 (ii) х+у=2 and x-y=0. | 
9. If one end of a diameter of a circle х2-Һу2-і-х-бу-27-4 : 
is (-5, -1), find its other end. | шал 
10. Find the equation of the circle (i) two of whose 4їашей д 
are xty=6 and x+2y=4 and whose radius is 10 шй 
С) ES of whose diameters are х-у=2 and 2x-Ly—7 
which passes through the centre of the ci 2 
27-18. circle x24-y2 | 
11. Find the equation of the circle whose centre i s 
т tre is same 9 
the centre of the circle x2+-y2-6x-2y4+4—0 and which р 
through the centre of the circle х24у2-14х-8у-+-5=0. 


* 
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| 

| 

| 

| 12. Find the equation of the chord of the circle х2--у2-4х-2у-20--0 
which is bisected at the point (2, 3). 

| 13. Find the equation of the circle passing through the points 

| ü (5, 5), (-3, -1), (4, 6). ui) G, —4), (-2, 1), (-3, -1). 

| (iii) (1, 5), (5, 7), (8, 6). (iv) (1, 1), (2,2), (-6,0) 

| (у) (3, 0), (1, -6), (4, =I). 

| 14. Find the circumcentre and circumradius of the triangle formed 

| , by the vertices (5, 3), (1, 5), (3, —1). 

| 

| 

| 

| 


| 
| 15. Show that the following points are concyclic. 
| (i) (1, 1), (-2, 2, (-2, -8), (-6, 0). A 


(ii) (5, 5), (6, 4), (-1, -3),(-2, -2). 

16. Find the equation of the circle with its centre on the line 

(i) 3x--4y—7 and passing through the points (0, 4) and (4, 2) 
(ii) 220-16 and passing through the points (4, 1) and 
(6, 5). 

17. A circle has its centre on the x-axis and passes through the 

points (5, 1) and (3, 4). Find its equation. 

| 18. Find the equation of the circle passing through the points 

| (2, -1) and (3, 2) and having (i) x-axis (ii) y-axis as a diameter 

19. Show that the following circles touch each other and also 
: find their point of contact. 
(i) х2--у2-4х-10у--25--6; х2--у2--2х-2у-7--0 
12 (8) х2-ыуй-5х--бу-15-0;  x2-+y2-2x +6y+6=0 
| (iil) х24-у2--2х-4у-4--0: х2--у2-4х--4у--4--0. 

"20. Find the equation of the circle having (хи, уу) and (x2, уо) 
as the extremities of a diameter. 

21. Find the equation of the circle having (i) (-4, 5) and (3, 7) 
(ii) (5, 0) and (0, 5) as end points of a diameter. 

_ 22. Find the equation of a circle drawn оп the line joining the 
centres of the circles х2--у2--2х--6у-2=0 and х2--у2-4х- 
8y+5=0 as the end points of a diameter 

23. Find the points of intersection of the following circle with 

12 the given line: 

(0 x2-+y?-6x-2y+5=0; х-у-1=0 
(ii) х2--у2-х--3у-10-0; x+y+1=0. 


E 
е 
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Answers 


2. (i) х2--у2-25--0 (ii) х2--у2-2х--4у-Ғ-2--0 B 
(iii) х2--у2-4х--бу- 12-40... 4. (0 h=0; a=b (ii) -3, |- 


5. (0 (-4, -2);5 (40(1,3; УЗ (ii) ($ p: J 2 | 
W-D; 95 00, 9: (БО m 
в. (1. 9.47. 10. (052492-46х44у-32-0 | 
(if) х2--у2-6х-2у-15-40, 11. x24-)2-6x-2y-15—0. | 
12. y-3=0. 13. (i) х2--уй-2х-4у-20--0 (1) 32-Ey2-x--3y-104 
(iii) x2--y2-10x-4y-F4—0 (іу) х2-Һу2--4х-Ббу-12--0 | 
Q)2x212y2-5x--11y-3—0. 14. 0,2: Vio | 
16. (i) х2--у2-2х-2у-8--0 (й) х2-Һу2-6х-8у--15--0.” | 
17. 2х2--2у2-х-47-0. 18. (i) х2--2-8х411-0 ` | 
(4) 3x2-+3y2-By-23=0. 19. (i) (8, 12) (0) (3, -3) (ій) (6-0) 
21. (i) 32492-Ex-12y-23—0.— (1) x2--y2-5x-5y—0. | 
22. х2--у2-х-у-14-40, 23. (i) (4, 3); (1,0) (ii) (3, -4), (-2, » 


2.2 Equation of tangent—Length of tangent 


1. Find the equation of the tangent to the circle х2--у2--26Х1 
2fy--c—0 at any point (хі, yj) on it. 
2. Find the equation of the tangent to the circle | 
(D x2+y2=100 at (-6, 8). (if) х2--у2--4х--у-41--0 at (-3, 0 
(iii) 5 (х2--у2)--4х--2у-60--0 at (1, 3). 
(iv) х2--у2--8х-410у-105--0 at (1, 6). 
3. Show that the line ‘ 
(i) 4х--5у--39 touches the circle x2--y2--6x—4y—28 —0. 
(ii) x4-3y-3—:0 touches the circle х2-ну2-4х- 6у- 3--0. 
4. Show that the line 3 
(0) 3x-+-y-15=0 touches the circle х2 2х-4у-5--0 ай 
also find thé coordinates of the ae of зоож 
(8) 4x-y-5—0 is a tangent to the circle x2-y2-4.4x-8y +344 | 
and also find the coordinates of the point of conta 
5. Find the value of k if 
(i) х-ЕКу—5=0 touches the circle x2-4-y2-. =0. | 
€i) x-2y+k=0 touches the circle Biv ood Я 
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(i) х2--у2--10х-2у--6--0 which are parallel to the line 
2х+у=17. 
(8) х2-Ьу?7—8х-Е12=0 which are parallel to the line 
3x—4y-+25=0. 
Uii) х2--у2-2х-4у-4--0 which are perpendicular to the line 
! 3х-4у--5--0 
(iv) х24-у2-4х-4-6у--23 which are perpendicular to the line 
| > 8x+6y+251=0. 
| 7. Find the condition for the line 
| (i) у--тх--с to be a tangent to the circle х2--у2--а2, 
| (ii) Ix+my-++n=0 to be a tangent to the circle 
(x-a) + у–)2=72. 
8. Find the equation of the circle 
) (i) with centre at (-2, 4) and touching the line 4х-у--5. 
| 
| 


i 
| 6. Find the equations of the tangents to the circle 
| 
| 


(ii) with centre at (h, К) and touching the line ax-+-by-+c=0. 


(iii) with its centre at the point (0, -4) and touching the 
x-axis. 
(iv) passing through the point (2, 5) and touching the y-axis | 


at (0, 1). 

+ 9. Find the length of the tangent to the өше рунда 
| 2fy+c=0 from a point (хі, 71). 

10. Find the length of the. tangent drawn from the given m 
) to the given circle: 

(0) x2-4-y2-2x 4-4y 3-1 —0; (1, 1) 

(ii) 2052--у2)--х-у--5--0, (0, 0) 

(iii) 2х2--2у2--5х-3у--7--0: (-1,% 

(iv) 2(32--:2)-3х--4у--6-0: (4, 1) 

11. Show that the lengths of the tangents from the point (1, 5) 
to the circles х2--у2--4х--2у-3--0 and ee 
are equal. 

12. Show that the lengths of the tangents from the sist (3, 2) 
to the circles х2-ру2-44х4-2)-5-40, х2--у2--6х--у-9--0 
and 2(x2--y2)+7x—y+-3=0 are equal. 

13. Find the equation of the locus of a point which moves 
Such that the length of the tangent from it to the circle 
x2--y2—16 is 5 times its distance from the line 3х-4у--5--0. 
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| 
14, Show that the locus of a point, which moves such (ар, 


lengths of the tangents to the circles х2-у2-7х--3у-14 
and 2(х2--у2)-5х--бу--12=0 аге in the ratio 1:2, Ба cire! 
15. A point moves such that the lengths of the tangents from | 
to the circles х2--)2-8х--5--0 and x2+-y?4y+3=0 aj 
in the ratio 2:3, Show that the locus is a circle and find i 
centre and radius. | 
16. Find the equation of the circle such that the lengths of а 
tangents from the points (—1, 0), (0, 2) and (-2, -1) are | 
У10, 34/3 respectively. | 
Answers т | 
2. (D 3x-4y+50=0 (И) 2x-3y+9=0 (1) 7x--16)-854 
(iv) 5x--11y-71—0. 4. (1) (4, 3) (й) (2, 3). 5. (00, 34 (i) 1,6 
6. (i) 2x-+-y1=0; 2x+y+19=0 (ii) 3х-4у-22--0: 3х-4у-24 - 
(Ш) 4x-F3y-F5—0; 4х--3у-25--0 (iv) 3x-4y-H12—0; 
3x4)48.—0. 7. (i) cta(1--n) (1) (la mb ^- --г2(12-188| 
8. (i) х2--у2-44х-8у--3--0 (ii) (02--52) [6-49 9-9 s 
(ah--bk-rc. (iii) x2+y2+8y=0 (iv) х2--у2-10х -2y-F-1-4| 
10. (D V5 if) У (iit) 2/3 (9)4. 13. &x2-24xy-152-49 
-40y--41—0. 15. T. = : M 
16. х2--у2-26х-4-12у-18-20, 


2,3 Radical Axis—Radical Centre 


1. Define power of a point and obtain the wer of the pol 

(хі, у) w.r.t. the circle ха фуга ах ој со, E 

2. State whether each of the points (2, 2), (-2, 4) and (5, 
lies inside, on or outside the circle х2--у2-Ах—бу—3= 
3. Define radical axis of two circles and find its equation. АЯ 
Show that (ће radical axis is perpendicular to the line of сели“ 
4. O5 the radical axis of the circles: 

i) 32--y?--2x-2y 4-1—0; х2--у2-2х-ну--1--0 
(1) х2--22-х-44у-41--0: 29 128-х12у-0 
(iii) 5(х2--у2)-х--у-7--0; Х2--у2--х--0 
(9) 2х2--2у2--3х--5у--9—0; Зх2-1-392-3х-2у-1--0 
0) 0:4432-Чу4419--9, (х-418-4у-:28--10 
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| 5. (i) If two circles intersect at Р and Q, prove that the common 

| chord PQ is their radical axis. 

| _ (8) Find the points of intersection of the circles 

| x2-4-?—6x—2y +5=0 and х2--у2-8у-1--0 

à 6. If the circles х2--)2-2х--6у-56--0 and x2+-y2-5x-+-6y+15=0 

à . touch each other, write down the equation of the common 2 


| tangent. 

к 7. Prove that the radical axes of three circles taken in pairs 
1 “аге concurrent. 

| 8. Define radical centre of three circles. 

| 9. Find the radical centre of the following three circles: 

| (i) х2-ну2-6х-бу--4-40, х2--у2-2х-4у--3--0; 

| х2--у2--2х--2у-41:-0. 

| 


( (E) х2+у2--4х--2у4-1=0; 2x2+2y2+8x+6y-3=0; 

1. х2--у2--6х-2у-3--0 

| (80) 2(х2--у2)--7х-у--3--0; х2--у2--6х--у-9--0; 

i х2--у2--4х--2у-5=0. Also examine whether the radical 
Џ centre lies inside or outside the given circles. 

i (iv) x2+y2+x+y-3=0; 3024-91-40: 2(x2--32)--x-2—0. 
қ Answers 


! » 
| 2. inside; outside; outside. 4. (i) 4x-3y=0. (ii) х-6у-2-00. 
(Ш) 6x-y+-7=0 (iv) 15x-+-19y+-29=0. (у) 2х-у-Ғ3--0. 

5. (4,3); (1,0) 6. х-3=0. 9. (Q.D 000. 3) GG, 2); 

outside. (iv) ($, $. 


24 Orthogonal Circles 
1. Define orthogonality of two circles and obtain the condition 
for the circles x2+-y2-+-2gix+2/iyter=0 and х24-у24-262х 
` +2f2y+c2=0 to cut orthogonally. 
2. Show that the following circles are orthogonal: 
(0) х2--у2-2х-2у-1--0, х2--у2--4х-2у--1--0 
(ii) х24-у2-6х--8у--7=0; х2+у2--12х+14у+13=0 
(iii) 2х2--2у2--6х--8у-3--0; х2--у2-5х-14у-34--0 
(iv) х2--у2--4х--1-0; (х2--у2)--3х-Ғ14у--1--0. 
3. Find the value of К if the following: ЫЧ are orthogonal: 
(0 x2+-y2+-y=0; x2+y2+-4x+2y+ 
(ii) х2--у2-4х-6у- 11-40: x?-+y?2-+ka-2y+3=0. 
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4. Prove that (4) а circle with апу point as centre and the leng! | 

of the tangent from it to a given circle as radius cuts the giya| 

circle orthogonally (ii) a circle with any point on the radici 

axis of two circles as centre and the length of the tangen; 

from the point to either of the two circles as radius сщ 

both the circles orthogonally (iii) the circle with the гайс! 

centre of three circles as centre and the length of the tangen! | 

from it to any one of the three circles as radius cuts the ше’ 
circles orthogonally. : 

5. Find the equation of the circle with centre at | 

(0 (0, 0) and cutting orthogonally the circle ху 

+4у+10=0 | 

(8) (1, 1) and cutting orthogonally the circle 32-32-41 | 

(іі) (1, 2) and cutting orthogonally the circle ха 42-6] 

-2--0. 

6. Find the equation of the circle passing through origin ш 

cutting orthogonally the circles (i) х2--у2--8х-04у-6- 

and x2-+y2+2x-+6y+1=0. (8) x2+-y?-8y+12=0 3 


х2--у2--4х-6у-3--0. 
7. Find the equation of the circle passing through the рош! 
(1, —1) and cutting orthogonally the circles Xd 
3у—7=0 and х2--у2--5х-5у--9--0. 
$. Find the equation of the circle which cuts orthogonally " 
circles (i) х2--у2-4х-6у--11--0 and х2--у2-10х-4у-21-4 
and has its centre on 2x-3y-7—0 (ii) х2--у2--2х-2у-2:4 
and х2--у2--6х-4у--4--0 and has its centre оп the litt 
4x—3y+3=0. (Ш) х2--у2--7х--6у--11—0 and х2-Еу2—х-Ҥ2 
+3=0 and has its centre on the line x+y—5=0. 
9. Find the equation of the circle (i) passing through оп 
having its centre on х-Ну=4 and cutting orthogonally tht 
circle х2- у2-4х- 2у-44--0. Gi) passing through (1, 2 
having Its сеппе on 2x-4-y-1 
the circle x?+y2-2x+1=0. (iii) passing through the poil 
(1, 1), having its centre on the line *+2y+1=0 and сий 
orthogonally the circle 32-ну2--2х- 2у-12--0 j 
10. Find the equation of the circle i ' i 
: passing through the 
(-6, 0), having the length of the маре fom ec ро 


= МЕ and cutting orthogonally the ace + 
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11. Find the equation of the circle cutting orthogonally the 
three circles (i) х2--у2--7х-9у--29--0; х2--у2-2х--3У-7--0: 
x2-+y2+5x—Sy+9=0; (ii) x2--y2--y —0; x2--y2--4x4-7—0; 

li 22 +у2) -3x -5y +9=0. (ii) х2--у2--2х--4у--1--0: х2--у2 

| —2х-Ебу-3=0; 2(х2--у2)--6х--8у-3--0 


|| Answers 
3. (01 0-4 5 (0 x2+y2=10 (1) x2+y2x-2y+1=0. 

-(8) х2-уд-2х-4у-4-0 6. () х2-1у2-2х-іу-0 (il) ха+у2 

+6х-Зу==0. 7. х2--92-16х-18у-4-40, 8. (I) х2--у-4х-2у 
! 43=0 (ii) x2+y2+6x+6y+2=0 (iii) х2--у26х-4у-44--0 
| 9. (дэдчэй-4х-4у-0 (1) 22-+y2-2y-1=0 
(üi) х2-ну2-2х-4-2у-2--0 

{ 10. 28-538:16х-3у-0 11. (0 жуа 162-18-40 (1) 28-452 
| | 44х42)441-0. (ШЇ) x2-+y25x-14y-34—0. 


d: 
| 
| 
СНАРТЕК 3 
4| CONIC SECTION 


| 3.31 Definition of conic 
1. - Define a conic, a parabola, an ellipse and a hyperbola. 


5 
2. Name the conics whose eccentricities are 4, ын and 1. 


Л 3. Find the equation of the parabola (i) with focus (1, 2) and 
directrix х--у=4 (ii) with focus (3, —4) and directrix 
х-у+5=0. 

4. Find the equation of the ellipse (i) whose focus is (-2, 3), 
the corresponding directrix is x-+-y=0 and the eccentricity 
is $ (ii) whose focus is (1, —1), the corresponding directrix 
is x-y+3=0 and e—4. 

5. Find the equation of the hyperbola 
(0) whose focus is (0, 3), the corresponding directrix is 

x-+y-1=0 and e=2 
(ii) whose focus is (1, -1), the directrix is x-y-+1=0-and 
e—2. 
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Answers 


2. Ellipse, hyperbola and parabola. 
3. (i) о олу -у2--4х—6=0 (ii) x2--2xy --2-22x 4-26y +25=4 
4. (i) 7х2-2ху--7у2--32х-48у--104--0 . 
(ii) 7x2--2xy 4-1y2-22x 4-22y +7 —0. 
5. (i) x2 4ху--у2-4х--2у-7-40. (ii) 2ху-4х--4у--1--0. 


32 Standard forms of parabola, ellipse and hyperbola 


1. (а) 
(5) 


(0) 


(4) 


2. (а) 


(b 


~ 


(с) 


(d) 


(е) 


Үд a 
СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. = _ 
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ANALYTICAL GEOMETRY 


| 

| 

| 

| 
Derive the equation of the рагабоїа in the form yi-4a 
Write down the focus, directrix, vertex and axis of thi 
parabola y2=4ax. | 
Define latus rectum of the parabola y2=4ax апа obti 
its length and end points. | 
Find the focus, directrix, vertex, axis, the end points d 
latus rectum and the length of latus rectum of tk | 
following parabolas: | 


(i) у2--12х (ii) у2--16х (їй) у2--9х--0 (iv) уг+х= 
Derive the equation of the ellipse in the form 


| 
Prove that the ‘sum of the focal distances of any 7 
of an ellipse is equal to the length of its major axis. ` 
Write down the centre, vertices, lengths of major 8% 


minor axes, foci and directrices of the ellipse 
х 2 


у 
gt pol a>b. 


Define latus rectum; find the coordinates of ыз 
points of letera recta and the length of a latus 

Ead Ed 
of the ellipse 277, а> b. 
Find the centre, vertices, lengths of major and лим 
axes, the length of LR, eccentricity, foci, directrices # 
the end points of LR of the following ellipses: 


лы 2322 х y х2 у 
—+—= i : у 

0 5+4=1 D Toot 36:41 (йі) ic. 

(iv) х2--64у2--64 
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3. (a) Derive the equation of the hyperbola іп the form 


eS 


(Б) Prove that the difference between the focal distances of 
any point on a hyperbola is equal to the length of trans- а 
verse axis. қ 
(с) Write down the centre, vertices, lengths of transverse 
and conjugate axes, foci and directrices of the hyperbola 


= 


wats owe M: 


RU 


(d) Define latus rectum; find the coordinates of the end 
` points of latera recta and the length of a latus rectum 


ж у 

of the hyperbola 2 == po 

(e) Find the centre, ен lengths of transverse and соп- 
jugate axes, the length of LR, eccentricity, foci, direc- 
trices and the end points of the latera recta of the follow- 
ing pego e 


2 
ој ж. ы a) 5 -L- шш 2-94 


(i) х2--у2--4 (у) 36х2--25у2--900 (vi) Эр t. 


MOS -———— E 


ЖЭ. 


х2 4 
4. (а) The length of major axis of ап ellipse у=! їз 32 © 


. апа опе of its foci is (8, 0). Find its eccentricity. 

(5) Find the ‘e’ of an ellipse whose length of LR is equal 
to half of its length of major axis. 

(c) Find the distance between foci, the distance between 
directrices and the length of LR of the ellipse 


O zii (1) 4х2-59у2--36. 


| - 


2 x y 
(d) The distance between the foci of an ellipse лыг! 
is 10. If e—1/2 find the length of its major axis. 
NN. 
(е) The distance between foci of an ellipse at gis 1850. 
If the length of semi-major axis is 150, find e. 
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ANALYTICAL GEOMETRY 


NERO): 
(Г) Find the “е of an ellipse atp”! if the distance be. 


5. (а) 


(b) 


(c) 


(4) 


(е) 


Answers 


1. (d) Focus Directrix Vertex Axis of L.R. of LR 
(i) (3,0 х--3 (0,0) x-axis 3,46) . 12 

(й) (4,0) х--4 (0,0) x-axis 6 + 8) 16 
(іш) 5,0) х-ф (0, 0) x-axis Еа) М 
(iv) (3,0) x=} (0,0) x-axis Di T) 1! 


vertices, lengths of axes, length of LR, e, foci, directrices 
the end points of LR. ` 


2. (e) 


CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. E 


ween directrices is 3 times the Белая between іші, 


y 
If one of the foci of a hyperbola 27 -j ai is ®/ 


and e=24/2, find the length of as axis. 

The distance between the directrices of a hyperboli 
2 

= t= is 25. If e—2, find the lengths of the tas 

a 

verse and conjugate axes. | 


A2 
The distance between foci of a hyperbola 2 aS 251 


is 120. If the transverse axis is 40, find e. | 
xy : 

Find ʻe’ of the hyperbola 4-3-1 if (i) the dinaa 
pps foci is 4 times the distance between the direcrit:| 

(ii) the length of LR is 1/3 of its transverse axis | 
А the distance between foci, distance between directi 
ces and length of LR of the hyperbola: | 
(i) 25х- 144у2--900 (ii) х2 – 8у2—32 | 


(iii) Ty (iv) x2 —16y2—1. 


аана ааа 


End points 160 


The answers of 2 (е) and 3 (e) are given in the order: сео! . 


(0 (0, 0); (3:3, 0), (0,42). 6; 4; $; УЗ, (vs 


9 
х=; GE V5, 6) (40) (0,0); (+ 10,0), (0,6 
20; 12; 58; $; (£8, 0); х= +398; (+8, iy 
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| 

| 

| 

| 7 
| (i) (0,9; (4,0) (0, 3); 8:6:3:22: (+ ул, 0); 

16 

| х= E GE VD (90,9; (48,0), 00,4; 
| 

| 


16; 2;4; VS avā, 0); кез Уба). 


3. (е) G) (0,0); (2:25, 0); 50; 24; == UE (+ 769, 0); 


625 144 
х= л; СЕ V169, + 22) (ii) (0, 0); (4:3, 0); 6; 


| 

| 

4; ы УЗ; (513, 0); х= 69. 

| (iii) (0, 0); (+4, 0); 8: 6; $; 3; (-Е5, 0); х----18: 
| (+5 +8) (i) (0,0); (42,0); 4; 4; 4; v2; 

| (£272, 0); х= У2, (+272,+2) (у) (0.0); 

| (4-5, 0): 10; 12; 32; a; Уё (+ ver, 0): xc E 

| 

| 


(+ Vee +38) (и) (0,0); (--2, 0); $; E. 32:5: 


(+42, 0); х=+ 5; (+20, + 16). 
8 
(0% 0-2 ( 06:35 3 (025-223. (0%. 


(e) | (9 = 5. (0) & (b) 50; 504/3. (c) 3. (d) (02 


(i) > > (000 13: 348: 18 00 12; Ms V2 (0 р; 4:32 
"Уй 8 | 


33 Other forms of parabola, ellipse and hyperbola 
. 1. (а) Write down the vertex, axis, focus, directrix, the end 
points and the length of latus rectum of the following 
(other forms of) parabolas: 
(0) х2-44ву (П) (у-К8-444(-8) (Ш) Aag): 


ыҚ EEUU TE 
°. . CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. "E. 
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(Б) Find the focus. directrix, vertex, axis, the end points у, 
latus rectum and the length of latus rectum of the follow Ч 
parabolas 
ЯУ 8х2--у (ii) х2--8у (ШУХ2--бу--0 

(у) (у+3)2==4х-+2) +60) (у-2)2=16(х--1) 
(9) (х-22-33у44) | (4)(5448440-3)-0 
(viii) у2---8(х--2) (ix) (у-2)2--40х 

(х) x2—4(y-4) (хі) (х-Ғ1)2---16у. 

(с) Find the focus, directrix, vertex, axis, the end points d 
latus rectum and the length of latus rectum of the follow 
ing parabolas: 

(i) х2-2х--4у--8--0 (й) х2-2х-8у-23--0 | 
(iii) y? --x-y--2-0 (iv) х2--4х--2у-1--0 | 


j———— 


(у) x2+8x+12y+4=0 (vi) у2--8х-4у-4--0 

(уй) у2—6х--18=0 (viii) x2--4y--4—0 
2. (a) Write down the centre, vertices, lengths of major ам! 
minor axes, the length of latus rectum, eccentricity, fod 


directrices and the end points of latera recta of the (otha 
forms of) ellipses: 


2 
O Z +A acb (и) CP, 0-0? 


5 а? p 
2 
a) SLOPE tach. 


Ax у? о? y 
GO O шаман ыса x 
(iv) 16 1 25-41 (у) 9х2--4у2--20. 


© @ ow O+ (ii) ту One 


SUR A gr 
ял (0028 (у-3р E: 
G) e t =l (8) маг не. 


(у) 4х2--9у2--16х-18у-11--0 

(vi) 3524-4у2--6х-8у-5--0 
_ Өй) 952--16у2--18х-64у-71--0 
(viii) 25x2+-16y2+-150x-128y-1119 0, 


i 
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| 3. (а) Write down the centre, vertices, lengths of transverse and 


| conjugate dxes, the length of latus rectum, eccentricity, 
foci, directrices and the end points of latera recta of the 
(other forms of) hyperbolas: 


сэв бэр 


2 
o 5-5-1 w 


оор бэ 


атру 


| А : y. 
(Б) (0 9у2-4х2-536 (i) yi——1 (iii) те — 25-і. 


-1 2 
(с) @ ылы TO (ii) (х--2)2 -Фу--2р--4 


(iii) 2 асан (iv) 9х2-16у2--72х-32у-16--0 


| (у) 9x2 — 18у2--54х — 36y-++-79=0 
| 


| 
| 
| 
ЕС 
| 
| 


(vi) х2-4у2-2х--16у-40--0 
(уй) Зу? -4х2-8х-24у-40--0 
(viii) 9x2 — 4y2 — 18x — 16y-+-29=0. 


Answers 
End points Length 
1, Focus Directrix Vertex Axis of L.R. of L.R. 
(b €) (0,454) У--ү (0,0) у-ахі (ty. ш + 
Gi) (0, 2) --2 (0,0) y-axis (+4, 2) 8 
400 (0,3) у-і (0,0 yaxis (F3, -$ 6 
iv) (-3,-3) х--І (-2,-3)у---3 (-3,-5); (-3, -1) 4 
0) (3,2) <x=-5 (-1,2 y=2 (3,10);(3,-6) 16. 
(vi) (2,7) у--9 (2,-1) х-2 (18,7); (-14,7) 32 
(уй) (1,2) у-4 (-1,3) х--1(,2)(-3,2) 4 


(әш) (-4,0) х-0 (-2,0 у-0 (4ғФ 8 
(ix) (10,2) х--10 (0,2) у-2 (10,22);(10;-18)40 
(x) (0,5) у-3 (0,4 х-0 (E25 4 


(хі) (-1,-4) у-4 (4,0) x-L (-9,-%;(7,-4) 16 


© (00,-1)»--3 (1,-) х--1(-1,-52);(3-44 
(ii) (1-1) yess (1,-3) х-1 (5,-1); C3, =) 8 
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1 
| 
| 

(й) (-2,0) х-4 СЫ) у= (2,9), (2, 1) | 
(iv) (22,2) у-3 (-2, x22 (-3, 2); (-1,2) ; 
(у) C4, 2) у=4 (44) х--4(-00,-2):0,-2) n 
(vi) (1,2) х-3 (1,2) у=2 (-1,6):-4,-2) $ 
(vii) (3,0) х-і (3,0) у-0 (3,63) 6 
(viii) (0,-2) у-0 (0,-І) х=0 (F2,-2) |4 

The answers of (2) (b); (2) (с); (3) b) and (3) (с) аге giveni 

the order: centre; vertices; lengths of axes, length of ЕТ) 

foci, directrices and the end points of LR 


2. (9) (4) (0, 0); (+ 5, 0), (0, +16); 32; 10; 25; Va) 


16! 
256 | 
(0, + v23); у= + 7227; СЕЗ, ae | 
(4) (0, 0); (+ 6, 0), (0, 8); 16;'12; ө; Y. (0,-:2у1 
у= += 32. (+ 9 + 24/7) 
Ут ua» 


(iii) (0, 0); (+ 6, 0), (0, +7); 14; 12; 32; XB 
pare 49. 
(0, + V13); у= + ict (+ 38, + МЗ) 


(iv) (0, 0); (+ 4, 0), (0, + 5); 10; 8; 32; 3; (0, + 3); 
у= 28; (418, +з) Qu 


(ғ) (0, 0); (+ 22 0), (0, + +5); 25; уз, ы 


М5 20 Ч 
3: (0, + 9); у= 3; (+ әуе 59. 
© €) C1, 3); 1,3), (-1,-9), (7,-3), (-9,-3); 16; 123) 
74: С1-:2У7,-3); x=- 3, (4277-1, 
3E 


OR 


709 C3, D; C80, 0, 1), C3, 5, C3, ~): 10; 8; 
5; (0, 1), (-6, 1); х=-3 Hio C3 s Т ED 


(ii) (2, 3); (6, 3), (2, 3), (2, 6), (2, 0); 8; 6 
^ (24-47, 3); х--2-- 


5 5727 


Мт 
16:0 V7, 342). 
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(0) 0, 1); @ 9, (2, 4), (6, 1), (2, 1); 10; 8; 33; 8; 


(2, 4), (2, -2); у=АР. y= 33; (24-18, 1 + 3) 
(») (-2, 1); (1, 1), (-5, 1), (-2, 3), (-2, -1); 6; 4; $; 


: 9 
73° (-2--5/5, 1); x= -2 уз; (-2 + 45, 1 + #. 


) 

| (vi) СІ, 1); (41:52, 1) (C1, 1 V3); 4; 24/3; 3; $; (0, 1), 

| ' (22, 1); x=3, х=-5; (0, $), (0, +p, C2, 8), C2, р). 
| ой) (7,2; (3, 2, C5, 2), (-1, 5), (-1, =); 8; 6; 8: 


| “р: C E 7,2) x=- ivy (-l + У7,2- 2). 
| (viii) сз, 4); 1-3, -6), (-3, 14), (-11, 4), (5, 4); 20; 16; 58, 
5; (3, 2), (-3, 10); у---3Д, y= 92; (-34 ЗА, 44. бу, 
3. (Б) (0 (0,0);(0,-Е2);4; 6;9; УН, (0, = V13); 

(+8, + УЗ). | 
| i) (0, 0): (0,-£1); 2: 2: 2; У2:(0,--./2); y 
| СЕ 1, + у). 
(iii) (0, 0); 0, + 4); 8; 10, 35; маг. (0, + /4D; 


4 
у=+ 13” 


16. 
у= +7275 ce 1/41). 
| (о) @ (1, 2; (4, 2), (-2, 2; 6; 8: 32; 5; (6, 2), (-4, 2); 
| x=1+8; (1 --5, 2 + 48). 


| 22); (0,-2, C4 2); + 2; 1; У 


>; 
(2+ V5, -2); х=-2 + A (-2+ V5, -2+ 4). 


| (iii) (-3, 4); C3, 14), (-3, ©); 20; 16; 58, Уй, 


t 50 : 
(-3, 4 £241), у=4 xpo 33, 42 4). 


(iv): (4, 21); (8, 1), (0; 22; 8; 6; 9; $; (1, -1), C9, 2; 
x= +48 -4; (445, 249. 
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5 2 4 8/2 
©) (3, -1); C3, 44:25 v $; 373 V3; 
24/6 4/2 
5 575 

(vi) (1, 2; (6, 2, (-4, 2); 10; 5; 5; УЗ, (1 m 2) 

54/5 | 

х=1 +2у5; 05535120. | 

| 

бй) (1, ®; Cl, 4 2/2; 47, 2/4: 37 М) 

3/7 | 

(Ч, 4 D; у=0, у=8; (1—5, 4+ 7). | 

Ms | 

| 


(viii) (1, -2); (1, 1), (1, -55 6; 4: $; ve; (1, -2 УВ; 


9 
== — 4 & _ у ) 
у 28 л, r$ 2 + 13) 


34 Determination of parabola, ellipse and hyperbola 


| 
| 
1. (а) Find the equation of the parabola given that: | | 
(i) its focus is (-4, 0) and directrix is х--4 ! 
(ii) its focus is (0, 3) and directrix is у=-3 
(iii) its vertex is (0, 0) and focus is (-2, 0) | 
(iv) its Vertex is (0, 0) and focus is (0, 8) ! 
(6) Find the equation of the parabola given that: 
(i) directrix is х--3 and focus is (4, 0) 
(ii) directrix is x—1 and focus is (2, 0)” 
(iii) directrix is y—1 and focus is (0, 0) 
(iv) directrix is у---2 and focus is (0, 1) 
(») e is (0, 0), axis is y-axis and it passes throuP 


(vi) ee is (0, 0), axis is x-axis and it passes throu? 


(vii) vertex is (-2, 1) and directrix is x—1 
(viii) vertex is (2, 5) and directrix is х--3 
(ix) vertex is (-3, 2) and directrix is y—4.. 
' ©) Find the equation of the parabola if Y 
(i) its focus is (2, 3) and vertex із (2, 3) 
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| (1) its focus is (-3, 2) and vertex із (-2, 2) 

| (ii) its focus is (4, 1) and vertex is (4, -5) 

| (iv) its focus is (-1, 1) and vertex is (-1, 4) 

|| (>) Ив focus is (2, —3) and vertex is (2, -1) 

| Also find the directrix and axis. 

| (4) Find the equations of parabolas having the latus rectum 
| joining the points 

| (2) (-3, 1) and (1, 1) (4) (2, 2) and (3, 2) 

| (iii) (2, 1) and (2, 3) (iv) (-І, 1) and (-1, 0) 
| (e) Find the equations of the parabolas with . 

| (i) directrix x--2—0, axis J—3 and length of 

| latus rectum=6 . 3 

| 

| 


| (ii) directrix х--4, axis y+2=0 and length of 

; latus rectum=4 . 

i (iii) directrix y--1 ==), axis x=2 and length of 
latus rectum—8 

(iv) directrix у=3, axis *+1=0 and length of 
latus rectum=16. 

| 

| 


|2 (a) Find the а е ellipse in the form 
| x y : 
=> Bh a >b, if 
| (0) a focus 15(3, 0) and e=} 
(ii) a directrix is x=4 and e= 
(iii) distance between foci=3 and e=} 
(iv) distance between Ғосі—4 and e= 
(у) distance between directrices=104/2 and e=1//2 
(vi) passing through (2, 1) and е={ | 
(vii) the foci are (+2, 0) and e=}. 
| 


(6) Find the equation of the ellipse referred to its axes as 
coordinate axes (x-axis as major axis) if 
(i) the distance between foci=8 and distance between 
directrices=32 
(ii) the distance between foci=4 and distance between 
directrices=16 GE 
Uii) length of LR=8 and distance between foci—2./21 
(9) length of LR—$ and distance between босі--2/5 
(») length of LR=8, e= 1/4/2 
(vi) length of LR=§, e—4/5/3 
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(уй) length of LR=10 and the length of minor axis 
equal to the distance between foci. А 

(viii) length of minor axis=10 and the distance » 

foci=5 | 

(с) Find the equation of the ellipse whose centre is th! 

origin, whose axes are coordinate axes and which pass 


through (i) (-2, 2) and (3, -1) (й) (1,4) and (-6,1) 


3. (d) Find the equation of the hyperbola in the form 
x2 
ai - =! if 
(i) a focus is (4, 0) and e=2 | 
“(й) а directiix is х--6 and e—4/2 
(iii) distance between foci=12 and e=8_ | 
(iv) distance between foci=12 and e=2 
(y) distance between directrices=20 and e=2 | 
(vi) distance between directiices—12 and e=3 | 
(vii) conjugate axis is 7 and it passes through (3, .-2) 
(viii) vertices аге (2, 0) and (-2, 0) and foci are at (3,0 | 
and (-3, 0), - - 
(b) Find the equation of the hyperbola referred to its aw 
as axes of coordinates (x-axis as transverse axis), giva 


that : : 

(i) the distance between foci=24 and distance Феи 
directrices 6 16 

(ii) the distance between foci—6 and distance 
directrices=§ 


(iii) the distance between foci=10, length of LR=$ 


ГІ Н 4 
(iv) the distance between foci—24/5, length of LR=-7 


(у) e—4/2 and length of LR=84/2 
(vi) е=5 and length of 18—32  - ; 
(уй) length of conjugate axis=5 and distance betw 
foci—26 : 
(viii) Наад of conjugate axis—6 and distance Беби 
ос!= 


(c) Find the equation of the hyperbola with axes 28 
* coordinate axes and’ passing through у 
() (3, -2) and (2, -1) (ii) (2, -2) and e=2. 
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4. What are the parametric equations of stand 
parabola, ellipse and hyperbola. Eres 


| 
| 
| 
| 
| 
| 
| Answers 
| L @ @ у2= -16х (ii) B= 12y (Ш) y= Bx (iy) х2--32 
| (9) (0 52--2х-7 (1) уі-х2х-3 (Ш) x2= 24-1 (iy) P 
(у) 8х2--у (vi) yž=16x (уй) (y-1)2=-12x-24 
| Qui) Q- =x- — (5)(5432---8()-2). 
(с) (0 (9-3Р--416(х--2)) х=-6; у=3 (й) (y-2)2=—4(x-+-2); 
| х= -l, ya (iii) (х-4)2--24 (y+5); yz-11; хе4 
o, CIE (079; y=7; x4 (v) (х-2)2=–8 (y+); 
(D @ (4418---4 0-2); (х44й-4у (i) (x-Sp—y-2; 
| (к-ф=-+8 (10 0-28-20--3) о 
Е o CENE 07-19-4(х--5). 
| (0G O3P=6 (+); (у-3)2=-6(х+1) (D (у+2)2:= 
|. 45; DEDA (x-3) (ш) (с-2р-8 ОЛ) сар 
-8(у-43) (8) (х4418--16 (у-7); (х-418---16 (y--1). 
+ х2 
| 2. (a) 0 5-51 (0524527 =1 an +; = 


ха у х2 2 
Mata- Oita 00 ран 


| (5) (9) =" 2-1 (й) шин (iii) s 
| (iv) 515-і б) ate (vi) x2 + 5-і 
(уй) mt! (уйі) xti | 

(д (0 53+ жез! (ii) is^ ut | 
3. (0) (i) = Е (ii) = Sees (iii) 25 ата“! 


5 x2 ux2 x x2 
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T I 
(vii) a“ mus - ја“ =1 (ші) F ийг! =1. 


ая аз 
ооба 0555 we Fo 
y2 


= (vi) 4 -3;57l 


аз у 2 у 

(75-20! 00 5-35 

2 "T 

(vii) zm - шал (viii) 7- 271. 
2 

(с) (i) 5) -7 =1 (ii) иЗ T =]. 


3.5 Tangent and Normal 


| 
| 
| 
| 
i 
| 
1. Find the equations of tangent and normal to the given conic | 
at the given point: | 


(0 y2—4ax at (х1, уу); at (at2, 21) 


2 
(ii) км-і at (1, ут); at (a сове, b sin Ө) 
5 , 
(iii) т -5 =] at (хі, yı); at (a sec 0, b tan 0). 


2. Find the equations of tangent and normal 
(a) to the parabola (i) y2—-8x at (2, 4) 
(ii) у2--4х--0 at (-1, -2) 
(iii) 2y2=3x at (6, 3) 
(iv) 2x2-+-3y=0 at (3, 59) 


3 
| 
E 
| 

1 
| 
7 


(5) to the ellipse (0) xp at (6, 0) 


(il) 4x2+14y2=70 at (0, 5) 
(iil) 932--42—20 at ($, 1) 


(c) tothe hyperbola 0 = =l at (3, 0) 


Чї) те 5-сі at (4, 0) 
(Hi) 16x2 -9у2--144 at (6, 44/3) 
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3. Find the equations of tangent and normal to the bola | 
(i) х2+2х – 3y+-3=0 at (1, 2) а 
(ii) у2--3х -3у--8-0 at (-4, 4) 
(iii) y? -x+y+1=0 at (3, 1) 
(iv) y?--x – у+2=0 at (-2, 1) 
(9) y2=12x at the end points of LR 
4. Find the equations of tangent and normal to the ellipse 
(0) 3x2--5y2—13 at the points whose abscissa is 1. 
(ii) 4x2+-9y2=20 at the points whose ‘ordinate is $. 
(ii) 9х2--25у2--225 at the end points of LR (tangents only). 
(iv) x?--2y? – 4x --4y — 6—0 at (4, 1). 
(у) 4x2--9y2--16x – 18y -11--0 at (1, 1). 
Find the equations of tangent and normal to the hyperbola 
x2 2 
G) 36 -7р-1 at the points whose abscissa is 6. | 


t^ 


à y2 x2 
(ii) 16 725 =I at the points whose ordinate is —4. 


(iii) 4x2 –2у2 – Зу+23=0 at (1, 3). 
(iv) 4x2 — 9у2=36 at the end points of LR (tangents only). 
(У) 2х2 – y2 -8x – 6=0 at (–1, 2). : 


6. Obtaion the condition for the line у=тх--с to be a tangent to | 
2 
( the parabola у2--4ах (ii) the ellipse = + Fel 


23 


ЭЭ x2 y 
(iii) the hyperbola 72 - Bol. 


7. Find the equations of the tangents to the given conic which 
are parallel to the given line: 


x2 
(D y —8x; 2x43y4-5-0. (i) 4% a1; axty+5=0 


———————————————————————————————————————————————————————————————————————————À 


x2 
Ї (iii) 36 s x+y+10=0. Т 


8. Find the equations of the tangents to the given conic which 
are perpendicular to the given line: 


х2 у2 : 
() у2—16х; xty=5 (ti) 2 + =1: 2xtyri-0 


у 2 
(ili) 56 --5=1; 4х+3у-5=0.. 


i 
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2. (a) (i) х-у+2=0; х+у-6=0 (й) x-y-1=0; x+y+3=0, 
(iii) х-4у--6--0; 4х--у-27--0 (iv) 4х+у-6=0; х-4у-21-4| 
(5) (0 x=6, y=0 (ii) y=5, х=0 (iii) 3x--y-5—0; 3x-9y 5-4 
(c) (à) x-3—0; y=0 (ii) x-4—0; y=0 
(iii) 8х-34/3у-12--0: 34/3х--8у-304/3--0. 
3. (i) 4х-3у--2--0, 3x-+4y-11=0 
(й) 3х--5у-8--0; 5х-3у--32-20 
(іі) x-3y=0; 3x+y-10=0 (iv) x+-y+1=0; x-y+3=4 
(у) x-y+3=0; x-+y-9=0 and x+y+3=0; х-у-9=0. 
4. (i) 3х--54/2 y-13=0; 54/2x-3y-24/2—0 and 
3х-54/2у-13--0, 54/2х--3у-24/2--0 
(ii) x+3y-5=0; 9x-3y-5=0 and x-3y+5=0; 9x+-3y+5=1 
(iii) 4х4-5у + 25=0; 4х-5у + 25=0 
(у) х--2у-6--0, 2х-у-7--0 (у) x=1, у=1. 
5. (i) х=6; y=0 (ii) x=0; у44-0 (Ші) 8х-15у--37=0; 
15х--8у-39--0 (iv) 4/13x-3y3-9—0 and 4/13х--3у4:9-1 ` 


5 SQ =E (ii) аот (Ш) с-та ы 


7. () 2x+3y+9=0 (й) 3х--у--4-24/37 (їй) х--у--34/3-4 
8. (0 x-y+4=0 (й) x-2y43=0 (Ші) 3x-4y--10—0. 


| 
| 


E A rae elt ЭЭ вода 
. + 


i П 
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SECTION IV: CALCULUS 
CHAPTER 1 


11 LIMITS 

1. Define a function of a variable x and its value at х=а. 

2. Let f(x)=2x2+3x+1; г(х)--2 cos x – 08 2x; 
A(x)=log(x+1)+e*. Find (ЛО (0)Л-2) (ій) f(sin х) 
(9) 200) (9201) (vi) 2(2-+8) (уй) МО) (уйі) hOB. 

3. Find the value of the following function, if exists, at х--0 


(i) на (ii) cosecx-cot x (iii) ёс (iv) (1 m- 


• 


4. Give the meaning of “Lt Јо) =". 
5 xa 


| 
| 
| 
| 
| | LIMITS AND CONTINUITY 
| 
| 
| 
| 
1 
! 
| 
| 


5. Find Oe = (02-355) Gi) xe Gs 


=> „n~ lim w lim fsin lim х3-23 
б) 1525507 xtE5x 4 (ЭРЭ Бэх МЕЗЕТ ар) 


/ 1 
(vi) m 0 (secx х-сов x) i p. 


ой) Х—> то 1-Я 
u (х+1) (x42) ы х-х2 
-»- (x-+1) (2x-+1) (052525 :32-5Х-86 
an Lt ner Lt xi-4x?- 3х. 
©) оаза ie хэл $n 
(у Lt, 27#+9х+9 d xtX, 
х--3 4х24115-3 7 1 ey: еы 
Lt x416" A 1 || Lt 14соёх 
хо2 BS ӨШ) ы т a) xm tant х 


6. Evaluate 0, 


(vil) 


L ЕР Би = 
7. Бан 0; ; ~ © TER ay 
f 
le (Miners Эхэ v ын 
i 
0050-2000) хэр Мата VERE , 


ACC-O. ; hagavad Ramanuja National Research Institute, Melukote Collection. - 
AES eRe ЗИ E eee 


" ов | CALCULUS & 
14 х-1 (vi) Lt х2-4 
————— y ——= IR 
O) 251 VE - Уі x32 Ух--2- V3x-) 
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и 5-27 Lt .х2-х-2 
(vil) з пу 001.52 узхүй уа 
Lt ed 14324-17x-F8. 
8. Evaluate: @ xo 26x3418x2-+12x+1 . ; 
Lt 3x?-8x-+1 Lt «5ni-Tn--5 


(9). сеня) С а ат 


4 


(е), = поо (е) хоо пари — УЛ 


Le 14-24+3+...<4 
n-»o n-+5 


(vi) А 2 (У4--2 — n) (vii) 


ш == dm 
m 
Lt EU 2..." 
no 2-20 2 
Lt 134234-33+....+-23 
x o ae 


ЕСЕ tut f- em x) 


(ii) , 


у 
(. 


—D^^———————— ешш ы ce a een ean кызыш ис A nT ee шш ш 


(ix) 


(x) 


[ ® 


T Lt 
(xii) ЕЗ Дээж Ziti to n terms), 


= 


cum, I4 [Но п tom 
n7 9 \ 143434 to n = 


Lt х-а . 
m =йа?-1 for all rational values of л 


710. Evaluate: | - 
|a Lt x6-46 3 
(i) шилэх : Lt х3-8 ч 
Жаз та Gn x32 x-2 Gi) x3 x "t 
(о) ЈА М2 py qa SiS ср ја x 
2 х-2 xa xa x23 5-9 


Lt x-a It x5 | ; 
viij 95-12 х +32 . Lt 
xT O aa 092» 


9. Prove that 


=> 
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ow эш „п 

| х->-а х54-45 (а), 12 27229 we = NEUE a аня 
| 11. Prove that 

| ~ Lt sino 

| © вот 


Lt = 
(ii) 0230 — =l where Ө is measured in radian. 


=] 3 


> 


12. Еуашае: 

2 x 
д Lt 50.30 М sin 5x х 
(0 0.50 a Фи 00 Зоо 


| БіП-д- 
1 Lt sin 39 It sinmx Lt те 
ЕС аңа SEUA an. 

| 0-0 428 9 x0 sin nx OD хэд 

„у Lt sin 5x lim sin 2x tan 4x 

УП ———L—. MT EE 
| 4 ) х-0 tan 4% (viii) ход 72 

ға Lt 3120 Lt tan (2x4) sin2(4x) 

ix — Se NE 
| теа» о м 
Б GF PEC ЗИМУ en із measured. in degrees. 
| 13.' be 
! (ii) $ 

р чу 1-с08 x - Lt 1-cos x Lt 1-cosx 
i : 
| . 2) х-0 -x (i) ход 2 _ ii) x0 x sin x 
i Lt 
5 09 . ( EY 6) Lt x tanx Lt 1-cos 2x 
| 0 20 ]-cosx a X30 1-соз 4x 

(vii) Lt 1-cos px (» i) <> de in 2 сој tan 3x-x 
| х-0 1-соз ах x0 3x-sin x 
1 
| Lt 2 simx-sin 2x Lt ‘sin’ 3x- 

(x -sin "Sin 3x-3sin x 1 ` 
| : > УЕ 60 2-0 x | 
| “АЖ 

(xin Lt ” tàn x-sin x Lt cosax-cos bx 

) x30 7 уз (din) x0 x 
|- Qu») Lt.sin(a-Fx)-sin(ax) 3 5 ^ 

NE. ЕЕ, wis 


Х ; қ = Ax 


M 
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2. (01 (03 (ші) 2 віп?х +3 sin xl (iv). 1 093 
(vi) 2 cos(x-++h) -cos (2x-+-2h) (vii) 1 б: loge (x2-+41) +e" 

. doesn’t exist 

. (05 OE 3 (ü) (92 2, · (9) 4 Qi)O 7] 2- 

i 0) -1 (ii) -3 (iii) - (iv) 463 із (vi) 0 (vii) ЁЛ Qiii) 1 (@)] 

„(д1 (i) -2 (iii) 4 (іу) 2%): 2 (vi) 8 (vil) = 2162. on Зуй 

‚ © NOE Gil) уз (іу) 0 (v) 0 C) 2 2005 i Nu 

“(90 (xi) $ (xii) 3 Gon = | 


3 
10. (i) ба5 (ii) 12 мн 108 (iv) =; 2 > (7) ва“ (vi) | luat Ч 


1 

1 

1 

100 CALCULUS | 

. 14. Evaluate: ; | 
1-sin 9 

Lt cos 0 @ „ ше (та) 

9) "т лав х "T = 23 i 

#2012. 2 a 

Lt (sec @-tan 0) (сі Lt со530--3 соѕӨ. | 

Ф). т по (5. ) | 

эу Ex | 

E. Lt simix sin x-sin a | 

Qi) x0 x (vii) xa Дауа | 

Answers 5 | 

| 

| 

| 

! 


"бо ~ о € Uo 


(viii) 80 (ку? 3 Ар ‚а2 Ci) ET (xii) Iss. ‘Lt | 


22 ЖЭ 
ле о y 


12. (01 605 (502 (9) 6) — (9015 (003 Qui 869) 


(932 6) 35 | | 
13. (00- (4 (04 me фа (i) Y уйу риа (wt) (8) 


T 
E. 
" 


Ner 


12 санг TS 
1. Define continuity of a function f(x) at x—a | biad 


Ї 
| : iz. 
> | ч ~ 
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| 
| 
| 
| 2. Discuss the continuity of the function 
1 


sinx 
(0 = 8 x=0 and x— (ii) tan x at XT and > 
(iii) x2 at any point (іу) а polynomial in x at any point 
х2-4 
(у) аа х=1 and х=2 (у) V1—x2at x=0 and х=2 


(vi) sin“! x atx=0 (vii) e5* at x—1 


Answers 


(0) no. yes; (ii) yes; по (Ш) yes (іу) yes. (у) yes; no 
' (vi) yes (уй) yes Ў 


.CHAPTER 2 
DIFFERENTIATION 


1. Define differential coefficient of f(x) w. r. t. x 
2. Differentiate the following functions w. r. t. x from first 
principles. 


251 
(0) x*; ух; 2 5 12 and k, а constant. 


(ii) sin x; cos x; tan x; cosec x; sec x and cot х. 
(iii) sinl х, соя 1.х, tan“! x, cosec-I x, sec-! х and сос! х 


і 

1 

1 

| 

{ 

| 

| 

1 

| 

| 

| 

| 

| : 

| 2.1 Standard forms and rules of differentiation 
| (iv) a*; e* and log x 


3. Prove the rule of derivative of a scalar multiple of a function 
and differentiate the following w. r. t. x 


| log x 5 ех 

6) 5x2 (ii) 2 sec x (Ш)2вис1х (9) E (ә) = 607 
(vii) logiox 

4. Prove the rule of derivative of sum of two functions and that 

of difference of two functions and find the derivatives of the 


following w. r. t. x 
(i) /х--со! x (9) 3 созсе у х-4* (ins cos x-3 sinx (іу) x*--e* 


. 1 1+x 
. _ 0) sin 3x; cos 4x; tan 5х; ax?+bx+c; зап.) 


: Ж” 
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| 

"LAM Ж 

(у) 2 вес x+8x (vi)3 log х-Новзх (vii) 8 Зүү (viii) 4243, 

а 1 

(ix) Se*-4logx (х) 3tanx—4sectx (хі) x*+ усы 
(xii) 3еХ–2 log х--8х (xiii) 3 log х-4 sin х- 4 cot x -3 simi) 
1: 

(xin) уу чаек (а) 59-95-55 (өзі) (s E 
(xvii) 2(sin- x--cos-! x) +-tan-! х- сое 1 x (xviii) tanx соп 

5. (i) If Дх) =х2--2х-+-3 find f0) and /7(0) 
(ii) If Дї)=3 tant-4 cost+-2 find /'(0) | 
(iii) If f(s)=2 coss-3 sins+s? find f'(n) , | 
Prove the rule of derivative of product of two functions аш 
differentiate the following w.rt.x | 
(x23* (й) xlogx—x (ШІ) х5 cosecx (іу) (3x2=x)e* | 
(у) (х--1) cosec-! х (vi) (2x-1) (x2-6x 4-3) (vii) (sec x+-4) (23, 
(viii) e* log x (ix) /xsinx (x) sin x cos x ы 
7. Prove the rule of derivative of quotient of two functions ан! 
find the differential coefficient of the following w.r.t. x | 


e 


"x 014, tanx , - six ах tam 
O 3-7 90-2 60 ах MT Ота 
x+ ,_е-1 „„ 3+2сох |. х5-3хН| 
00 ох От 002-заах за 
(э ух--ү5 

у5-үх 


8. Differentiate the following w.r.t. х: 
(0 (i) tan x (ii) x tan“! x (iii) (ах2--Ьх--с) (рх) 


: 1+tanx ех 

i —— (у) = 

(iv) ёо хэ xe (у) Pet (vi) 2 
5 х+х А XH 2, 23-1 
(vii) yx (viii) 1-соѕ х P Tog x 


(9 (х--4) (х-Ғ0) (х--0) (хі) (52-11) (е:-1) (log x-2) 
(xii) (3 cos х-5) (1-452) (4-+sin-1x) (хш) E = x 
„ү х+2 3 Ч 
Gin Хүр ome x (о) Corte), 


xe* 
o) (х-Ғ4) созес x 
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9. Find Ao aes coefficient of the following w.r.t. x 
oe sin Ян Gi) 0844) (х2-1) (x444) (iii) ех sin x log x 


ет 
| (iv) V (у) m өй et 
(1+-+/x) sin x; +1 
i д х 
| ад MIU 090 y, T талер Peel ре 
x 
(x) x tan“! x 
Answers 


3. (i) 10x (ii) -2 sec x tan х (iii) 2//1-;2 (iv) = – 0) E 
(vi) 4 ех (vii) + x 198,06 ‘ = 


1 
4. (i) 2/x^ соѕес2х (ii) —3 cosec x cot x—4*log 4 (iii) —5 sin x 


2 
—3 cos x (iv) ex€-1-Fe* (у) ERU (vi) 3 = + loge 


POO ra rE A a и ои ens meee ш ee eee re ane 


(vif) 8*log 8-1 x (ий)8х--3 (ix) se (x) ee A = 
х2. — 


(xi) RT (xii) us » 


75 8 p 
Xi — : ee iy) — — L— 
(xiii) x 3 хаха cosec? х. Ax (xiv) - === t 8--18x 


(xv) S*log5+5x4 (хуй) 2-2 (хуй) 0 (xviii) 0. 
5. 932 (0) 3-0) 3-2% 
6. (i) x3*(xlog3--2) (ü) logx (ШШ) x4 созес x (5-x cot x) 


(iv) ех (3х2--5х-1) (у) – a —cóseclx (vi) 6х2-26х--12 


(vii) Без sec x tan x+2 (sec x+4) (уйі) e*(log x +1) 


(x) 5 хулан X-FA/x cos x (х) cos 2x 


1. (i) 


eus x sec?x-tan х 
Gr BAS 


! 


. 4 
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| 
(1-Мап x) cos x-sin x sec? x 1 

(ш) (1-Кап x)? (ғ) (1—9? | 

1-2х (аах | хїю х-х-1 
0) (1--22, (vi) x (log x)? Х | 
AC x-1) e&-Ae*-1) „у 6-4 sin x+9 cos x 

enc e (90-40-38 38 | 

(5х2-7х--1) (5х4-3)-(х5-3х--2) (10x-7) | 

Decem THES о. | 

(x) ИА | | 

үх(у5-үх) | 

| 

| 

| 


8. (i) (1-27) secix-2x tan x (ii) тте! х 
(iii) (рх--4) Qax--b)-F(ax2--bx--c)p (із) 2e* cos х 


2 зес?х ех сэ 
(у) (зап х) (i) ———— 
зү 3х2-Ех-і соо x) (1+-e*)-(x--e*) зшх 
(vii) 233 (viii) = оо 
3x3 log х-(х3-1) 
(ix) — ——— — —' (x) (х6) (х--0)4-(х--0) (xa) 
xU + (x-ka) (х19 


өз) ба) (2-0). — + os x42) (еі), 22: 62-18 


Ой) (3 cos x-5) (1-4x2), —— лэ Қ-н) (0-40) C3 sind 
(3 cos х-4) (-8х)] 
(хїй) (х2--1) [sin x--(x--2) cos x]-(x-4-2) sin x. 2x 
GATIS E 
(xiv) (+1) [cosec х-(х--2) cosec x cot х1-(х--2) cosec х 
(хр | | 
Сә) (322-4х441) [(cos-1x-F2x) (sec x tan x-2x)-+(sec x) | 
= c "Vic 12] (вес х-х2) (cost x-+-2x) (в 
m MEN Я 
(3 


х2-4х--1). 
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1 
| 
| (xvi) (4-4) совес-1х (еХ-хех)-хех [cosect 21:57:25 1 
(4-4) созес-1х]2 
(х2--х sin x) (2x cos х-х2 sin х) 
9. (0 – (X? сов x--1) (2x+sin х-х cos x) 
| (x sin х-+х2)2 
| (8) 02-13644-4(832) HENA HN HENG- A) 
| (40) e sin x log x-re* соз x log x4- T 
| 
| (iv) (sec E) (e*-+cos x) – (е зщ x) ' (sec x tan x-5x4) 
| (sec. х-х5)2 
| (у) tan x+% зес2х—Х2 sec x tan xx sec x 
| 


од UH (1--) [ 3x? tan x-bx3 sec? x] tanx 
(14-х)2 


(vii) х log x[sin tll TA/x)cos x]-(1 3) sin x(log x4-1) 


(xlog x) 
2x-x* PN cosx+x sin x 

үйі i. 1 = 
070 HE Gp NES gu OSes a сова x 

(x) xtan7! x [x5 ЭХ log 3 + 3*15 x14]-3* x15 [tan bL ] 

5 (x tan-1x)2 
Rules of Differentiation (contd.) 
| 10. State and prove the chain rule of differentiation. 
ll. Differentiate the following w. r. t. x: 
(0) (1-х)5 (8) comer (0-р (9) Мах 


0) Узшах 00--- т (vil) 
ОШ) (sec-1x)! (ix) У 2 1орх 
(х) (3x-4e*--3 log х--соѕес x)? (xi) Ювхе (xii) sint x x 

^ 


. $5: 


(42 EI 
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106 CALCULUS | 
12. Differentiate the following w.r. t. x: 3 | 
(i) зіпух (il) cos (log x) (iii) tan (322-41) | 
(iv) cot 5x (у) cosec (2sin x) (vi) sec (e*-E1) » 
(vii) sin (sin x) (viii) cos(tan-!x) (іх) tan(secx) | 


(x) cosec (х2-х--1) ` (xi) cot (57) (xii) sec (2 sei] 
(xiii) sin x when x is measured in degrees. | 
13. Differentiate the following w.r.t. x: : 
(i) еу (ii) е5соз 1х (ійі) Іор (4х2--9) (iv) юв(4-х) (у) qi 
(vi) 3454 (уй) ей (viii) ех-Х®+с0зх (іх) log (sec х-Нацу 
(x) log = (xi) 10810 (log x) (xii) log Мы 


14. Differentiate the following w.r.t. x: | 
(0 зїг" (1-3) (i) cos (үх) (iii) tan"! (32-11) (v) sect] 


(0) cosec-! (=x) (vi) cott (5) (vii) sin! (tan 3) 


(vill) cos! (2e*-3) (їх) ішігі (2) _ © sect (Vx) 
(xi) созес-1 (4x) (xii) cot! (97x). : | 


15. (а) Define the six hyperbolic functions and obtain thé 
derivatives 
(b) Differentiate the following w.r.t. x: | 
| (Ð sinh2x (1) cosh (1400) (iii) tanh3x (b) coth (21 
| Ё 2 
| (у) cosech (sinx) (vi) sech3 x (vii) log (cosh x) | 
| (viii) xcosech (x2) (ix) (алгі (sinh x) 3 | 
| (x) ех (sink 2x-x) (хі) S084 Х-сов х 
i sinh x-+sin x 


16. (4) Define the six inverse hyperboli ; : 
- their derivatives. yperbolic functions and ol 


| : (b) Differentiate (ће following w.r.t. x: 


(Ð) sinil (2x) (й) cosh-i = (80) (өлігі (1-2) 


(iv) біп/гі (tan x) (у) сог! (2х2) (vi) secir-1 (x2) 
(vii) созесјг1 (eX) (viii) апт! (==) (ix) sech”! (co!) 
2 


ry 
"m 
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| DIFFERENTIATION 107 
| 17. Differentiate the following w.r.t. x: 
| (i) sin(msin"4/x) (ii) cos (e (iii) tan (log sin x) 
| (iv) Vsec x (У) e™ (vi) cosec (ечап-1х) 
| (vii) cot [(1—x2)10] (viii) log (Х4-41-1х2) 
| (ix) log (log sin x) (x) e бшш (xi) [sin (2 cos E 
| (xii) 
| 


(xiii) cosl (sin4x) (xiv) (cosec-14/2)10 


St la 
х-У х2-1 
B Go) ааа Qu) - E pe (9) Dan (ep 


| (xviii) sin3 (4x2) (xix) cosh42x (хх) весһ2(4х2) (xxi) sec3(sec x) 
| _ (xxii) tan (tanh Ух)  (ххїй) [1 3x]3 (xxiv) coth! (sec2x) 
ij 
I8. Differentiate the following w.r.t. x: 
1 2 
(i) x cosec-! zx (ii) со . ur 2 


| (Ш) Уха-5 #2243 _ (1) @2+x+1)}* tan (x3) 
| (у) е tan? (x24-1) (vi) cos 5x sin“! (tan x) 


i СЕ ЭР fi=x [= соз 4х 
į — 

| (wit) Vlog x (viii) 1--х2 (9) 1-Гсов 4x 

| (2х2-1)2 5103 2x Я х+1 

| Vex Оц з (аш (=н) 


ХУ q2—x2 


2 
| ош) 5 біп! = + 


2 
(xiv) x log (х--у 14-2)-Уі--х2: (ху) sin? x соз103х - 
(xvi) tan’ (x2) /sin (x3) (xvii) e sin? 4x 


(кэш) Veot=T (437 х) log(2-x2) (хіх) cosh 3x sinh 2x 
(хх) cush2x cos? x (xxi) sin? 3x cosh 2x (xxii) e V* log (sinh x) 


1- +b со 1-х2 
(xxiii) пиги 125 >) (xxiv) MEL (xxv) tanm! ur. 


(ххуђ) tan? x tanix — (xxvii) Vis (xxviii) log oar ES 


қаз хз 
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20. (i) Руан ( шар ) 
(0 If ysta 1-Есоз х/” 


| 
108 CALCULUS | 
| 
19. Differentiate the following w.r.t. Х: | 
xcos-lx ; .. 105(1 xD | 
© М1-х? (8) sin 3x | 
{а log (cos- x) (4x-1)3 (х2--2% | 

ш) = илити Tani | 

tan- (1 log (1 
©) (45185) Vosxe (и) — ( eae а-у» 
созес-1 х 

_ зес-1(22). sin2x ге Vax 
(vii) = Viogx | TED (viii) = a? ОЕШ | 
__. log (1-Нап x) cosec34/x . cos 2x | 
(>) (1--2/14-х (2) tan3 х | 
УТ-х2 · Узт x 5: ех? ай x | 
(xi) oa op (xii) Tae | 
(xiii) e* sin 3x cos 4x (xiv) GELS : | 
Ух cosh 5х _ log tanh 5x | 
шингэн (=): x | 


| cos х ду 
ii ээ у | ah ( 
(4) If y-tan- ( uu). prove that ; --і : 


1 
(iii) If y=cos-1 , |585, prove that 2-4 
- = Л —cos x dy 
(iv) If y-tan-i i 5? prove that Ai | 


21. Differentiate the following w.r.t. x: 


@ шч ( Ta) зи (3-48) Quo si 572) 


2. х2 
(iv) сов-! (55) (7) cos! (1-22) — (yi) соғ! gH 
; 2-1 
(vi) cos-1(4x3-3x) (уй) sec ЇЕ: ) (ix) sect | а 
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= 


(x) tani 17 = at tan-t (E за) (xii) таг! 


eni) өвөө | cae 
(xvi) їап-! (725) : 
Answers 


П. @ -5(1-9% (i) 4 (2-3x+41)3 0х3) (йй) ар 


КЕРІ 4 
Фауна аута 0980-0032 
3 (sec! х)2 


|- (vil) -3 (42-3 «(8x UE 
| (уй) -3 (4x2-3x 7) 4.(8х 3) (viii) WESS 
| 
| 
1 
| 


1 
(ix) Jy (x? -log уч : (2-2) А 


3 
(x). аас +3 log.x+-cosec х) (3-4e* “+> —cosec x cot x) 


(xi) - sas E, (xii) 15 sin!4x cos x. 
| 12. (i) I (ii) E (iii) бх sec? (3x2--1) 


| 
і (iv) -5 созес2 5x (у) -2 cos х. cosec (2 sin x) cot (2 sin x) 
(vi) ех sec (еХ--1) tan(e*+-1) (уй) cos x. cos (sin x)” 


| (viii) aa (ix) sec? (sec x) . secx tan x 
| (х) -(2х-1) cosec (x2-x-+1) cot (2-х--1) 
{ (xii) 2 sec (2 вес-1х) tan (2 sec-! х) 
| (xi) -55 log 5 созес? (5*) n 77 
(xiii) 180 595 (s x ) 
| е\х -5е5С05” 8x -1 
13. (i) 2/х (pru: Gi) 22-19 GU 
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UM 

(у) 10е (log 10) e* (vi) 34 (log 3) 8х (vil) -— . e7? 
(viii) er—xPicosx | (1-2x-sin х) (ix) secx (x) — = - 5 E 


logio € 
x ш х 


(xi) (xii) + со! х. 


-3 = 
) тугал WH 1 0) ховх vidogo 09:95:34 

sec? x 
V1-tan?x 


(vii) (viii) 


i 
| 
m 1 7 2x | 
14. (i) E (ii) "Ax (iii) 232 [5 | 
IU aan 
У 1-(2e*-3)2 (ix) ud | 
1 | | 
O зуух 12) М(М/х-Е27-1.. ©) уе ICES Ri | 
ў -1 
Gil) зав(1528) . 
15. (i) 2cosh2x (1) 2x sink (l-+x2) (iii) 3 sech? 3x 
1 1 
(iv) x созесй2 = (У) -cos x cosech (sin x) coth ЭЭ | 
(vi) -3 sech3x tanh x (vii) tanh x 


өзе! als, cosi | 
(viii) -2х2 cosech (x2) coth (x2) --cosech (x2) (ix) 1 — 
(x) (sink 2х-х--2 cosh 2x — 2 sinh x sin x. | 
X со 1)e* (xi) Ша х) | 


a 2 58:22, 
16. (5) (i) Vitae (ii) VAS (iii) i (іу) зесх 


m cos (m sin-14/x) 
уже  D-xe*sin(es) 


(11) cot x sec? (log sinx) (5) Y See Vx (апух 
4үх 


I7. 0) 
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2 
0) Ae : гон .2х 
- 464 tan-1 Х ‚ cosec (e4 tan-1 X) | cot (4etan-1 х) · 


(vi) 1--х2 
(vii) 20x (1-х29 соѕес2 (1-х210 (уйі) = 
cos x 2 (sin-1 х) е(зїп-® ху) 
(9 uarlgsnx O уља 
-5 sin х [sin-! (2 cos х)]3/2 t 1 
00- Vines — P Jeeva) 
.. 4sin3 x cos x 2. 7S(cosec-14/x)9 
CD Угаах Ve 


(ху) 7 (e2*+343x2)6 (262543--6х) (xvi) -10х (2-1) 6.62 


1 
| (хуй) 2 zs e. ex (xviii) 24x cos (4x2) sin2 (4x2) . 
7 (xix) 8 cosh? 2x sink 2x (xx) -16 x sech? (4x2) tanh (4x2) 


sec? (tanh ch? ух 
(xxi) 3 sec? (sec x) tan (sec x) sec? x (xii) ee 
9 [sin/r! (3x)]? .. 2sectx tan x 


| (xxiii) (xxiv) SE ES 


“М9х2--1 
18 ‚ е РЕЗЕ 
. (i) cosec- тын vis (ii) 42-2 


Edd 1хУх2-5.(52--3у28 
3x2 (x2+-x-+1)4 
(9) 40х-Ғ1) 02--х419 а) 1339 — — 
(У) -aea tan? (2241) +-4x ах . tan (x2-+1) . sec? (02:11) 


: а steer cos 5x . Sec?x 
(vi) -5 sin 5х sin! (tan XH UI D 


(iii) ~ 3 х2--3. 


_ Qxcosxlogx-l)e?"* |. -2x 
(vii) ШЕРТ ЛИШ (log 9202 (viii) VAGARI xp 
і 16х(2х2-1)(4-х)--Ох2-1)2 
(ix) 2sec22x (х) 55 ae 
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| 
6(1--е-5) sin? 2x . cos 2x--e-* . sin? 2x ; | 
en) (12-7? | 

| 


(xii) —— а (== +) (хі) Va2-x2 (xiv) log (У 


(xv) 7 сов10 3x . 806 x cos х-30 sin? x cos? 3x sin 3x 
3x? cos Aa tan3 тэх cos 07) шшш 
sin Әсіп (x3) 


(оз!) ксле: Уба = 


(хуй) -e* 
1 wiles 1 2 
(xviii) -log (2-х2). TST HP [UH у 
(xix) 3 sinh 2x sinh 3x 4-2 cosh 3x cosh 2x 
(xx) 2 cos3x cosh х sinh x-3 cosh 2x cos? x sin х 
(xxi) 9 cosh 2x sin? cos 3х--2 sin3 3x sink 2x 


FE 


али d cos 4x sin 4x E 
WA 


1 
| 
(xxii) log (sinh x) Бу УХ coth x | 
(хх) -ү2| уе, ‚ @++592] | 
(22-12) sin x 
(xxiv) (a+b cos х) (b+a cos х) (хх) == VE 


(xxvi) 2 tani! x tan x sec? x+ ix 
х2 sech! x—/1—x2 
(ону Coco ET >... 
x (1—х2)32 (252-1) 4/1-х2 
-1Х- 
19, () $9 vie 


— бора | 
(ау 3 [e eon +4). ze ae 42% 


sin2 3x 


log 3): 
(ші) (2x-1) (е log (соға x). sec? (log х.=- Эн л ) 
a tan (log x) log CI 


(2x-1)2 
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(322-1-5)? [(х2-2)4 . 12(4х-1)2--(4х-—1)3 . 8x (х2--2)3 
(iv) ir -(4x-1)5 . (х24-2)4. 12x (3x2-1-5) 
(3x2-+-5)4 
(1-+sin3 x) sin 3] 


2 Vcos x 

-T3e** . (1-Esin? x) V/cos x 
log (1-Ух) _ tan-! (log x) 

x{1-+(log 91] ^ 2/x(ü- 3) AES | мл 
tan- (log х). log (1- x) 

(1-х5)3/2 


y In. . ут 


w) а-а | 


| 
| 
| 
| 
| 
| 
i 
| 6) ез 3 4/cos x sin? x cos x – 
| 
| 
| 
| 
| 
| 
| 
| 


1 
-sec-l (2x) . sin? х. ЕЕ 

log x 
log x um 


(viii) (1-3x)2 [ -y col x cot x ec?sec 1x 2 — - cosec-1x . 


| 

| — 
| 

| 

| “хУх2-1 
| 


| cosec® x | 


ЕЕ келесін, ух. 6(1-3х) 
25 (1 —3x)4 
(ix) (1+х2) Ух (ee эс -) —log(1-+tan ж). [2 ДЕНЕ 


(1--х2)” 
is] 


- 


(1-нх2) (1-х) 
3 cos 2x E 
ax cosec34/x cot 4/Х-2 cosec34/x . sin 24 
-3 cosec? ух. cos 2x tan?x . ѕес2х 
шин 
_ Ой) cos (log x) [- Wsinx. 725 HVI). 4 Gin 5. cos | 


_ sin sin (log x) x) 
x 


уй yinx 


cos 2 (log x) 


(x) tan? x [ cs 
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114 CALCULUS | 
(xii) УТ. [ч rid dete та) ебать 
: М 142 i 

a IEEE 7 | 


(xiii) 3 sin 3x cos 4x е7“ 369” cos 4x cos 3x-4e3* sin 3x sin 4j! 


(xiv) tan (3x2) [-2 sec? 4x cosec 2x cot 2х-18 cosec 2x sec? 4y | 
. í ` tan 4x]-6x cosec 2x sec? 4x ы 


tan? (3x2) | 


(ху) 5 х [cosh 5x 5-7- 2 + +54/x sinh 5x] -44/x cosh 5x аза) 


E 


- sin8x 


(xvi) 5x e- 


оо x . зесй2 5x-log tanh 5x . ех (1-х) 


EX 


> 


29 3 1 2 2 
21. Бх (05153 = E" (у) == VIE ~ 


(i) - ys (vii) - = = а 1 = 209 (ix) xm 


А, ————— P 


(x) s (хі) гүй (xii) PERS (xiii) -1 G3 
1 1 
(xiv) ——— 1 = (xv) ув (xvi) T=: 
2.2 Implicit Differentiation | 


„а ду. 2 | 
1. Find E if (i) x2+y2=a2 (ii) y2=4ax (iii) = 1. ^ 


(у) 88 


. ‚йу, 
2. Find > if (7) 2х2 – 3xy--4y2—1 Gi) х2у2--х2--у2 
(Ш) х3уз-ех--у (iv) х3--у3--Заху 
(у) ax? +2hxy+by2+2g8x4-2fy-+c=0 
(vi) x3-+-y3+-3x2y24x2y --3xy2 0 
(уй) 3х3-—х?у-1-2ху?-у3-3х2--у2.—1 
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(viii) х2--2ху--3у2-х-у-8--0 when x=2, у=1 
(ix) х2у3--2х2у--3х4-у=] when х=], у= -] 
(х) х--Уху-х2 (хі) xy 


ду 
| 3. Find = if (i) а cos gus sin ny=0 
| (ii) x sin et sinx=10 (іш) e*t —eX. Ley 
| (iv) у--х log y=5 e Sin (Уху) —sin (x+y) -х--у 
| (vi) log (x+y)=tan-1 = 
| (уй) ех 5¥-+sin y=e when у= х=] 
(viii) x cosh y+-y sinh x25 
(2) ЖЕ (x-y) (x) x? log y+y2 log x=2 


(xi) tant = —log (x2--2) 


4. (i) ІҒхтул--(х-ыу) yen, prove that S — 3^ 

dx x 
dy _ sin? (а-Ғу) 
ax 


(ii) If sin у--х sin (а фу), prove thet — 
sina 


v +у 4 
(iii) If sec (= ЈЕ a 
== =a, prove that Tes 


(iv) If xV14- y yv Ix 7:0, ж, d 1 
у prove that de xy 


Угж 


(9) If 4/1-х2 1-х2-41-у2--а(Х-у), prove that 2- 5 


о) If y= УНИИ prove йш ee 
| | 


| 
| 
| 


dy — 2y3 


; 1 
i -Žž 2 = (iii) ee (iv) тиг 
Jor азу 


: х3 
4х-3 = -3x2 2 
. (0 у = ух 1-3х2у3 x^-ay 
зау 0) a Wi) 33 yl 0955 y: 
(у) “Хуа | © Qi) 8ху-3х2-6ху2-3у2 
Буу. Зу2--бэду-4х2--бху 
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116 CALCULUS 
9х2-2ху--2у2-6х (уш) -5 Q3 - 2. 
2 
х2-4ху--3у2—2у pa 
2./ху(2х-1)-у 1-72 
аа ee 
am sin mx 7) _siny+y cos x ii ех (1-&) 


3. (0 bn соз пу хсову--віпх e (e*-1) 


| 

| 

(vii) | 
| 

! 

| 

| 

(iv) - In 2d © 2 V/xy соз (x+y) -у cos (Мхуј-1 | 
| 

| 

| 

| 

| 

| 

| 

| 

| 


хсов Уху -2 Уху со5(х-Ғу)-І 


ху-х2 „у cosh y (1 +)) 
зуу € ant) 
(x) 99 (99 (0 Plog у+Уду (ру 2xty 


cos (Х-у)-гх (2y2 log х--х2)х х-2у 
2.3 Parametric Differentiation 
1. Find 2 if ()х=аб, y=2at (8) х=а sec 0, y=b tan || 


(iii) х=а cos" Ө, y—b sin" 0 
(iv) x=d cos (log t), y=a log (cos t) 
(у) х=е! sin t, y=e* cost 
(vi) x=a (cos 04-0 sin Ө), у=а (sin Ө — Ө cos Ө) 
(vii) x—3 cos 4-2 cos? t, y=3 sin t -2 sin? t 


— (ий) шил +), y=a (+ 2) 
t ~ 
1:12 2t За Зай. 
ix) x= ——,y--———— 
Ы) “не” p.n ША» 14437777 Ын 


а | > 
м x=V7, у=] -7 when t=4 (xii) x уе 


t 
2. (i) If x=a (cost + log tan 2» y=a sin t, 
4 
prove that Stan t 
(ii) If x=3 соз Ө - cos3 9, y—3 sing —sin39, 


dy 
prove that 25—00 0 
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(Ш) If x=3 sin 26+-2 sin 30, y=2cos 30 -3 cos 20, 


prove that 1 


ах 2 
(iv) If х=а (0--ѕіп 0), у=а (1-сов 0), prove that 2 = tan + 
(v) If x—a (t-sin t), y=a (1--cos t), evaluate when t=- 
‚Чу т. 
(vi) Find qx at O= TT if x=a cos? Ө, y—b sin? 0 
(vii) If х=а cos* t, y=a sin* t prove that = = -l when t= = 


: 4 : 
(viii) Evaluate When = if x—2 cos t —cos 21, 
і y-—2sin t -sin 2 t. 
3. Differentiate (i) cos2t w.r.t. 2911 
(И) sin(2x4/ 1-x2) w.r.t. cos-1 (1-2х2) 
(iii) logsechx w.r.t. cosh x 
(iv) віп (log t) w.r.t. tan (e!)- 
(У) cosh! (1) мл sinh t 
Answers 
| 1157 ttant 
1. —, Т, oo 
(0-р i) sin log t 


Б созес@ . 
= (iii) -— tan 6 (iv) 


2... = 
(у) -e?! (vi) tan Ө (vii) cot г (viii) жы (ix) = 


24-44 
ӘӘ тат 00: Gi 0), 


2 (9-1 (vi) bla (уй) V2+1 


3. (i) -2 сіп: (il) 1 (iii) -sech x (iv) AES = 
24 Logarithmic Differentiation | 
1. Find 2 if | 
(г) PEU. 0) y= x (1-208 
У 1-22 (2-32 225) 
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(2x-1)2 (1-4x) 

qi) y= С =a GH) 
sin (е^) 

0) y= ae x22 


(iv) y x2 €** cos 4x tanh x 


—7 — 7 and all the problemsi in (8) and (19) of m 


2. Prove the product rule and quotient rule of different | 
using logarithmic differentiation. | 


3. Ешд 2 if 
(0 y=x* (i) у=хі0 (iii) y=x* (іу) y—(sin ХУ 
(у) y=(sin х) 5955 (vi) y=(tan x) logx (уй) y=(log.x)* 


(ий) y= (іх) y=(Cosh x) (х) y= (tant 13)? 


dy : 
4. Find dx if y is equal to 


(iv) (tan x) €?! *--(cot x)'?'* (у) (log x)*--(sin-1x)'^* | 
(vi) x Sink ха (зіп) x)* (уй) sin (x*) 

5 Find 2 if ()x*—e" (ii) (sin x) 02 ¥=(sin y)?** 
(iii) x y*—1 

6. (0 If x" —(x--y"*", prove tha: 2 =ујх 


(ii) If х9--у5, prove that dy _y(y-xlog y) 
dx x(x-ylogx) 


Ж 4у 
iii) If ху= сас ыза e TEC 
(iii) gue that — 2 (i log xy 


dx 1-уїювх 


| 
| 
(0 е55 ()x*" (i) х^-+-ха+-а*+а& | 
| 
3l 


J 


| 
3 | 
(в) If yx" » prove that x ауы. ae | 


Answers ; 
1 ж EE 4 
OPE =- т ixl ауа. aot 
E 
223 4(2-3х) 


Е 4 4 3 7 
lii liis = 
D » [zi ткт; s 
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—— 


2 secl? х 
(iv) ›[2-з- шс = 


(у) ДЕ Я | 


| : ~ 2) log x 
| з. @ yGHogs) a) 2—28" (шу yI -cosets log xd 


| (iv) y Пов sin х-х cot x] (у) y [-sin x log sin x--cos x cot x] 
уе {ап х | sec?x log x) 


09 у 2n ЕЕЕ 1 


(vii) y [cos x log (log x) WILL 152 51 (viii) у [2 x log x--xl 


(ix) y [2x log cosh x+-x2 tanh xl 


| 

1 

| | 
x 

| (х) y [2x log tani! x+ (1232) tanki x. 

|4 (0 yx*[1-+logx] (ü) yx [1+ x log x log (ex)] 

| (iii) x* log (ex)-Fax"-1-Fa* log a 

| (iv) (tan x)°! Х cosec2x log (е cot x)-(cot'x)'?^ * sec2x log (e tan x) 

| 


1 
(у) (log х)" | log log “ңы: -+(sin-! х) ах 


cos x log sin-! x+ sini | 
g sini x ic Ux 
1-х2 sin! x. 


(vi) xtinh х [cost х log | (sinh ху” 
[log sink х--х coth x]: (vii) cos (х^). x* log (ex) 


5. (i) -logx (й) (cot y cos х--віп x log sin y)/(cos x cot y+ 
| sin у log біп х) (iii) -y (x log yy) / x (y log x+x) 


CHAPTER 3 
_ SUCCESSIVE DIFFERENTIATION OF ORDER 2 


! 1. Find the second derivative of the following w.r.t. x 


(i) хх (0) x33 (iii) —— E 


(iv) соөз4х (у) ev (уй) tan(1-3x) (уй) tani x 
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(viii) mez (ix) eM sin Зх (x) e*cos2x (хі) 22 іш! 
(4) tan x (xi) sin 6x cos 4х (xiv) cos 4x cos 2x | 
x 
(а) еназх (о!) ут и | 
Фу -4d | 
2. (i) If y2—4ax, prove that 227 E | 
-b4 
x y ауд - ET 
(n If atm prove that dà а2у3 | 
Фу -6a? 
(iii) If x2-+xy-+y?=a?, prove that а= - Gaps | 
42у 2 | 
(iv) If х2--2ху-83у1--1, prove that 55— (зур 
ae -24 | 
(9) If xy+4y=4x, prove that 75— Gas | 
Фу 1-а 
(vi) ЈЕ axt-2hxy by =, prove that 2,2== Cet hy) 
18 
(уй) If x2-xy+y?=3, prove that y" = (x25 
(viii) If x2-y2-x-1=0, prove that y" 'at (2, 1) is -5/4 


Я Фу -2аҙху 
(ix) If x3-+-y3-3axy=0, prove tha d (аға) 


2 d2y -1 
3. (i) If x—at?, y=2at, prove that da^ 2213 


d2y 
(ii) If x=a cos Ө, y—b sin Ө, prove that 7j => -b ой! 


гу 44/2 
(Ш) If х=а cost, у=а sin3t, prove that шиг эреп 


(іу) 1f х=а (6--ып 0), y=a (1—cos 0), prove that — Фу. 


аа 7-4 

0) ae (cos t-+sin 1), y=e! (cos t-sin t), prove that” 

3 | 
da^ E esed 
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SUCCESSIVE DIFFERENTIATION OF ORDER 2 121 
(vi) If x—a (cos 0 +0 sin Ө), у=-а (sin 0-0 cos 0), prove that 
diy seco è 
4х2 að % 
з t 

(vii) If x=a (cos t-+-log tan 2» y=a sin 1, prove that 
d? _ sin t 
dx? асов 


1-t 2t 2 
(viii) If TUNE yp piove that шан 


Е 1 Фу 2121) 
(ix) If x= + »y=t+1, prove that == dà" (2—1 ар 


4. (i) If y=a cos mx-+b sin mx, prove that 22 = |тгу=0 


(ü) If у=а елх-- e-"*, prove that 2 2--т?2у 


(Ш) If y—x cos x, prove that x2y2-2xy; --(x24-2) у=0 
(іу) If у=х2 cos x, prove that x2y2-4xy+(x2+-6) у=0 


b Ё 
(у) If y—ax'*1--—, prove that х2у;--п (п--1)у 


(vi) If у--(х2--а2), prove that (х2--а2) уҙ - 10xyy=12y 
(уй) If ye sin bx, prove that у;-2ау1-(а2--82)у--0 
(viii) If y—sin (sin x), prove that y2--(tan x)y1+-(cos? x)y=0 ` 
(ix) If y=x cos Іовх--х logx, prove that x2y;?-xy; --2y—x logx 

(x) If xy=ae*-+-be~, prove that xy" --2у-у-0 
(xi) If у=х cosh x, prove that ху”-2у!-ху-Ғ2 cosh x=0 

5. (0) If y=sin-1 x, prove that (1-x2)y2-xy1= 

(ii) If y—tan-! x, prove that (1--х2)у2--2ху1=0 

(00) If y=(sin-! х), prove that (1-x2)y2—xy1-2=0 
з (бу) If y=(cos-! x), prove that (1-x2)y2-xy1-2=0 

(у) ТЕ y—(tan-1 x)2, prove that (1-++x?)2y2+2x(x2++1)y1=2 

(vi) If y=(sink-! х)2, prove that (1--x2)y2--xy1—2 
(vii) If у=етзіп-1х prove that (1-x2)y2-xy1-m?y=0 
(viii) ТЕ у--етсоз-1х prove that (1-х2)уо-ху1-тйу=0 
(ix) If yefanx, prove that (а) (1-+x2)y2+(2x-1)y1=0 

(9) (1--х2)2у2-Е2х(1--х2уі--у 
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1 


(x) If y=sin (а sin“! х), prove that (1-х2)уз-ху1-На2у=0 
(xi) If y —cos (а sine! x), prove that (1-х2у2-ху1 +a2y=0 
(хїї) If y=sin (а cos! x), prove that (1-х2)у2-ху1--а2у-«0 
(xiii) If у=соѕ (а tan! x), prove that (1 +-x2)2y2+2x om | 
(xiv) If y= sin (а sini! x), prove that (1--х2)у2--ху1 Һа2у=0, | 

6. (i) If y=sin (log x), prove that x2y2+xyity=0 

(il) If y=e* log x, prove that хуз-(2х-Пу1+(х-Пу=0 

(ii) If у=(х--Ух2 1)", prove that (x2+1)y2+xyı-m?y=0 | 

(iv) If y=log (х--472-1), prove that (x2-1)y2+-xy1=0 | 

(у) If y=a cos log x+b sin log x, prove that x2yo--xyit yl | 

(vi) If х=іп Ө, y=cos рд, prove that (1-x2)y2-xy1-Fpy-lj 


Answers | 
| 4 -1 d | 
1. (0 2х3 (i) Зы (i) 3 (х 1х1) (iv) -16 cosh 


-2x 
(у) 16-95 ee (vi) 18 sec? (1-3x) tan (1-3 x) TFA 
(viii) == = (ix) еб (24 cos 3х4-7 sin 3x) 
~ (x) е3 (5 cos 2x-12 sin 2x) (хі) 3+2 log x 
“(хй) 10 sec? x tan3 x (tan2x--2sec?x) | | 
(xiii) -2 (25 sin 10x-+sin 2x) (xiv) -2 (cos 2x-+9 cos 6x) 


(xy) (2-92) sin 3x-+12x соз 3x (хи) m 
(xvii) 18 cosech3 3x coth 3x 


"CHAPTER 4 
APPLICATION OP DIFFERENTIATION 
41 Tangent and Normal 
ж А. (a) Explain the geometrical meaning of 2 


(b) Find the equations of tangent and normal to the fo 
curves at the given points: 
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( y=x2-+1 at (1,2) (i) y- 6 
x2-1 


(iii) 3x?—xy+y?=3 at (1, 1) (п) 2х3--2у3-Оху--0 at (2, 1) 
(ә) Мх-Му=1 at (9, 4) (vi) xy—c? at (ct, c/t) 
(vit) у(х2--1)--х--3 at (2, 1) (viii) 2х-ху--3у2--б at (3, 1) 
(ix) x=3t, y—4/tatt—2 (х) х=а сов30, у=а $1130 at 9 —7/4 
2. Find the equations of tangent and normal to the following 
curves at the points where they cross (a) x-axis (5) y-axis: 
(0 (1-ЕхӘу--2-х (й) y(x2) (x-3) =x-1 


at (2, 4) 


| 
| 
| 
| 
| 
| 3. Find the points оп the curve (i) y—2x3-3x2-L-5 
(ii) у--х3-2х2--х (Ш) y=x3-12x+18 where the tangent is 
. parallel to x-axis. 
| 4. (i) Find the point on the curve y - 6x2 where the tangent 
| has slope -4. 
| (Ü) Find the points on the circle x2+y2=5 at which the 
tangents are parallel to the line 2x—y-1-1—0. 
(iii) Find a point on the curve x=a cos? 0, у=а sin? Ө at which 
the tangent is parallel to x-axis. : 
| 5. Find the equations of tangent and normal to the curve 
(4) у--3х2--2 where the slope of the tangent is -2 
(8) у--5х2-8 where the slope of the normal is 2; 
(iii) у2--3х--2 where the tangent is parallel to 3x-4y-I-1—0 
(iv) у--6-х2 where the normal is parallel to x-4y--3—0 
(у) у=5х3-2х--7 where the tangent is | to x+13y=0 
(vi) 2y=3x2+-6x where the normal is | to 6х--2у--5 
(vii) y—4x2 where the normal is parallel to y=4x+3 
“ The tangent to the curve у=5-2х2 at the point x=1 cuts 
the coordinate axes at A and B. Find the area of A АОВ. 
| 7. The normal to the curve x?—4y-12 at (2, 4) cuts the coordinate 
axes at A and B. Show that the area of A АОВ is 18 sq. units. 
8. If y—4x-5 touches y2=ax3+b at (2, 3), find a and b. 
. If the equation of the tangent to the curve у=3х2-4ха (1,-1) 
Is of the form ax=y-+5, find a and b. 
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————M 


. 0 ü 
1. (0 2х-у=0; х+2у-5=0 00) 10х--3у-32--0: 3х-10у-134-4 
(iii) 5x4-y-6—0; x-5y+4=0 (іу) 5х-4у-6--0: ма | 
(у) 2х-3у-6-0; 3х--2у-35=0 0) x+t y-2et=t 
t3x-ty+-e-ct4=0 (уй) 3x--5y-11—0; 5х-3у-7--0 
(viii) х--3у-6--0, 3x-y-8=0 (ix) x-+3y-12=0, 3х-у-164 
(x) У2х+У 2 y-a=0; x-y=0. 
2. (a) (i) х--5у-2--0; 5x-y-10=0 (ii) х-2у-1=0; 2х--у24 
-2--0; х-у--2--0; 
® 2 QU 216x+6y+1=0 
з. © (0,5 0, 0000, $, (80 (2, 2), C2, 30 
4. (0) (5,5) (0 C2, 1), 2, -1) (ii) (а, 0) 
5. (i) 6х--3у-5--0: х-2у--5--0 (ii) 10x-++-y-+13=0; E 
(iii) 3x-4y 4-6—0; 12х--9у-26--0 (iv) 4х--у—10=0; ху 
(у) 13х-у-3--0 and 13x-y+17=0; x+13y-131=0 and xi 
-51=0 (vi) 3х--у--6--0; x-3y--2—0 (vii) 64x +-2567- 
1=0; 1024x-256y+33=0. | 
6. 4: unis 8. a=2,b=-7 9. a=2, b=3. 


——Q 


42 Angle between two curves 


1. (0) Explain how will you find the angle between two cure 
(5) Find the angle (acute) between the following curves: | 
400) у--х2--3х-7 and j2—2x-F5 at (2, 3) | 
09 х2--2у2--14х-16 and у2--2х at (2, 2) | 
Gii) y=x(x2-4) and у--2х2-3х-2 at (1, -3) 

(09) y?—4x and у2--4х3 at (1, 2) 

(у) 4y 2x3 and у--6-х2 at (2, 2) 

x3 х2-1х- 11 


i) y = —— and y= 110 
(vi) y aL mE at (2, 1) 


(vii) у--2 sin2x and y=cos 2x at (2, 5) 
2. Find the angle (acute) of intersection of the curves: 
(i) х2--у2=8 and х2--2у 
(il) у--х2-1 and у=-2х2--2 
(iii) y2—4x and х2--у2--5 
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(iv) у2==х and x?—y at the point other than origin 
(у) у2=х and уг=Х3 at the points other than (0, 0) 
(vi) х2--у2 = 13 and x2+-y2-8x+3=0 at one of their 
points of intersection. 
(уй) x?—y and y=8-x2 (уш) у-эх2-х-21 and y=x2-3x-5 
(ix) х2-4х--)2--0 and х2--у2--% Р 
3. (i) Show that the curves y=x3+-x-+1 and 2у-гх3--5х touch 


at the point (1, 3) and also find the equation of the 
common tangent. : 


jiy Show that the curves xy+-3x=1 and y2-+x+5y+5=0 
touch each other at (1, -2). Also find the equations 

of the common tangent and common normal. 
ИІ) Show that the curves (а) у2=8х and х2--4у-12 
(5) у--6--х-х2 and y(x-1)=x-+2 touch at (2, 4). Also find 
eequations of the common tangent and common normal. 
Ww) Show that the curves y=x3-+-2 and у=2х2--2 touch each 
other at (0, 2) and intersect at an angle tan~! (447) at (2, 10). 


4. Show that the following curves cut cach other orthogonally 
at the given points: 


(i) 2y=3x-+-x2 and 2х--3у-у3=0 at (0, 0) 
(ii) y —x3 and бу--7-х2 at (1, 1) 
(Ш) x3+-y3+-x+-2y=0 and xy-+-2x=y at origin 
(iv) y=2x2+-3x and Зу--3х2-х at the origin 
5. Show that the curves x3--2—3xy? and 3x2y-y3—0 cut ortho- 
gonally (at any point of intersection). 


B Show that the GEIR + = 1 and 2 + п 

cut each other orthogonally if A-B=a-b. 

| Answers 

1. (b) (i) tan~ 2 (ii) tan“! убу (11) 90° (іу) tanl ©) ад"! үү 
(vi) 45° (vii) tan-134/3 2. (i) tan-! 3. (ii) гааг! $ (iii) tan! 3 
(гујбап-18. (у) ап (уі) tan“! 42 (vii) tan! үй 
- (viii) tan-1 vs (ix) 45° 

3. () 4х-у-1-<0 (ii) x+y+1=0; x-y-3~0 (iii) (@)x-y + 2=0; 

х+у-6=0 (Б) 3х--у-10--0; x-3y+10=0. 
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4.3 Subtangent and Subnormal i 
1. Define subtangent and subnormal and obtain expressi 
for the same. 
2. Find the lengths of subtangent and subnormal at the pii 
(i) (1, 4) on the curve 5х2-ху-1=0 
(ii) (2, 1) on the curve ху (x+y)=6 
Gi) (1,2) on y &+1)=* | 
(iv) (2, 1) on y=x3-+x2-11 | 
(v) (1, -3) оп x2-+-xy+y2s7 | 
(vi) where the y-axis cuts the curve yon At | 
(уй) ө=т/2 on x=a (1-cos 0), у=а (0--5 л Ө) | 
YR At any point on the curve y=b sin (x/a), find the lengsti 
the ST and SN (subtangent and subnormal). ! 


сарыш 


„А Show that in the parabola y2—4ax, the subtangent att 
point is double the -abscissa and the subnormal is cone 


Х Show that for the curve х2-у2--а?, the length of SN is Ч 
to the abscissa. 


J Prove that in the curve x™ y"=a™t", the subtangent аг 
point varies as the abscissa. Е- 


7. In the curve х3у2--44, show that the ST at any point "| 
as the abscissa of the point. | 


2 | 
8. Prove that in an ellipse = + AS the subnormal vari) 


- the abscissa. л T 


x 1 
9. Inthe curve y = Бе © , prove that SN varies as the squat’ 
the ordinate. : 


10. Prove that the subtangent at any point on the curve 
(0) y"=kx" (ii) x=ay" varies as the abscissa. 
11. Show that in the curve ау2-4(х--5), the squarc of Ù 
varies as the SN. Я 
12. Prove that for the curve х5=ауб, the square of the 51 
as the cube of the SN. 
13. Prove that in the curve x"tn—gm-^ ул the тій pow" 
ST varies as the пй power of SN. m 


о 
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| MO Prove that in the curve xy—c?, the subnormal (i) varies as 
| the cube of the ordinate and (ii) varies inversely as the cube 
of the obscissa. | 


15. In the curve x2y2—a?(x2-a2), show that SN varies inversely 
as the cube of the abscissa. 


Answers 
2. (03:24 008:4 (i) 2:3 (iv) 15; 16 (у) 15; 2 (vi) &, 10 
(ip a (T+); а (ты) 3.a tan “L; = sin“ cos ^1 


a a 
4.4 Derivative as a rate measurer 


«1: Define 2 аз a rate measurer and express velocity and accelara- 


tion as derivatives; with tbe usual notation if 5--4(3-6(2 +t-7, 
find the acceleration and velocity when t =2. 


The displacement s cms. of a particle at time / secs. is given by 
5--243-342-361-1-90. Find (i) the velocity after 3 secs. (ii) ассеје- 
ration after 4 secs. (iii) the displacement and the acceleration 
when the velocity vanishes (іу) the displacement and the 
acceleration when the velocity is 36 cm./sec. (у) the displace- 

| ment and the velocity when the acceleration is zero. 


1 <% With the usual notation if s—213-912--12t--6, find when the 
| acceleration is zero and find the velocity at the instant. 
* When breakes are applied to a moving car, the car travels a 


distance 5 feet in 1 secs: given by 5--204-40/2. When does the 
car stop? 


- A particle shot vertically upwards rises ‘s’ feet in ¢ secs. where 
5=40/–16/2. Find the initial velocity and the greatest height 
attained by the particle. 

. If s=13-612+9-+8 (i) find the initial velocity (4) when will 
the body be at rest momentarily (iii) find the acceleration at 
that instant. 


· If s=160t-16t2, show that the velocities at t—1 and t=9 аге 
€qual in magnitude but opposite in direction: Also prove that 
the displacement is 400 units when the velocity is zero. 


буг? 
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8. A prticle moves according to the law Ыра Fi 
a and b if the initial velocity is. 5 units and wi п tl iti 
moving with a velocity which is 4 times the initia Velocity 
9. If s—at3-rbt, find а and b given that when t=3 velocity isi 
and acceleration is 14 units. | -— ! 

i oves along а straight line so that 115 distance 
к poit on re any time t is given by s—2sin t--3cost 
Show that the acceleration is always numerically equal to th 
distance from the fixed point. Also find the velocity at tz] 
and acceleration when 1— 71/2. | 

—H A point moves on a straight line so that its distance 's' fed} 

from a fixed point on the line at time t is s=5 cos 2t. Fui) 
its velocity and acceleration in terms of s. | 


42: Ifs=kv2, where k is constant, prove that acceleration is сов) 


tant. | 
4 ду 
(3. Prove that у=. ТЕ ИЯ, find the accel 


tion when s=10. 


МА. If s?=at2+-2bt-+c, prove that 
(i) the acceleration is inversely proportional to 53 


! 
а-у2 4 | 
(ii) the acceleration is Essi where v is the velocity. | 


JS. Express each of the following statements as an equali 
' - involving differential coefficient: 
(i) The volume increases uniformly at the rate of 6 ст 

(ii) A metal plate is expanding at the rate of 5 sq. cm./sec- 

(iii) Water is flowing out of a conical filter at 0.5 сс./5С. 

46 (i) The radius of a sphere’ is increasing at the rate 
12 ft./minute. Find the rates of increase of its vol! 
and of surface area (а) when its radius is 5 ft. (b) whet 
volume is 367 с. ft. (c) when its surface area is 647 54 
(d) after 1 second. 

Gf) The radius of a sphere is increasing at the rate of 0.5 m 
Find the rates of increase of the surface area and of 
volume after 3 secs. 

JUD) The surface area of a spherical bubble is increasing ё 
rate of 0.8 sq. cm/sec At what rates are the radius ^ 
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the volume of the bubble increasing when its surface area 
is 257 square cm. 

(р) The volume of a spherical ball is increasing at the rate 
of 4 тт c.c./sec. Find the rates of increase of the radius and 
of the surface area when the volume is 288 л с.с. 

GY The volume of a sphere is increasing at the rate of 4 7 
c.c./sec. Find the rate at which the area of its surface 
increases when its radius is 10 cms. 


uf The surface area of a spherical balloon is decreasing at the 
rate of 35 sq. cmysec. Find the rate of decrease of the 
volume of the balloon when its diameter is 4 cm. 

(wii) The volume of a sphere is increasing at a constant ratio. 
Prove that its radius is increasing at a rate inversely 


4 propoitional to the square of the radius of the sphere. 
(viii) 


A spherical iron ball 8 cms. in diameter is coated with 
a layer of wax of uniform thickness. If the wax melts at 
the rate of 10 c.c./sec., prove that the thickness of the wax 
decreases at the rate of S[T2n cm./sec. when it is 2 cms. 
thick. р { 


420 (i) A circular patch of ой spreads on water, the area grow- 


ing at the rate of 2 sq. cm./min. How fast are the radius 
and the circumference increasing when the diameter is 
24 cm. Е 

КО А metal plate in the form of a Circle expands uniformly 
at the rate of 2 ст2/ѕес. Find the rate at which its radius 
is increasing when the area is 5 cm2. 

(üi) A drop of ink spreads over a plotting paper so that the 
circumference of the blot, which is circular, increases at 
a rate of 3 cm./sec. Find the rates of increase of the 
radius and of the area of the blot when its circumference 
is Ап cm. 

>") A circular plot of ink increases in area in such a way 
that the radius r inches at time t is given by г=212-13/4. 
What is the rate of increase of the area when 1-4. 

0) А stone is dropped into а pond, waves іп the form of 
circles are generated and the radius of the outer most 
ripple increases at the rate of 2 inches/sec. How fast is the 
area increasing when the radius 15 5inches? after 5 secs.? 
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18. (iA square plate expands uniformly, the side increasing at 
the rate of 5cm./sec. What is the rate at which the area js | 
increasing when the side is 20 cms. | 

(il) The sides of an equilateral triangle are increasing at the | 
rate of 2 cm./sec. How fast is its area increasing when the | 
sides are 10 cms. | 

(iii) А cylinderical tank is 10 metres in diameter. Water в 
flowing in it at the rate of 24 m/sec. At what rate is the; 


height of the water rising. | 
(iv) Water is being poured into a cylinderical tub at the rate | 
of vcc/min. If the tub has а circular base of r cms., ы) 
the rate at which the level of water rising in the tub. | 


A metal cube is heated such that its edge expands at the 
rate of 0.02 cm./min. Prove that the volume is increasing | 
at the rate of 6cc/min., when the edge is 10 cm. 


19. (i) The height of a cone is 30 cms. and it is constant and 
the radius of the base is increasing at the rate 4 
0.25 cm./sec. Find the rate of increase of volume of the 
cone when the radius is 10 cms. 34 


(ii) Water flows ош of a conical filter at the steady rate d; 
4 cubic inches/sec. The height of the filter is 3 inchs 
and the radius of the circular base is 4 inches. Find tt} 
rate at which the level of water falls when the depth d] 
the water is 2 inches. Ч i 


(iii) A filter paper іп the form of a right circular cone with 
its altitude 5 inches and the radius of the base 3 inches. 
Water is being poured into it in such a way that the jl 


increases (b) the volume of the water cone in 
(c) the areaof the water surface increases, when 
height of the water is 3 inches. ) 


(iv) Sand is poured on the ground at the rate of 2 йй 
metres рег minute and formed a conical pile whose һай 
is equal to the radius of the base. At what rate is 
height increasing when the height is one metre. | 
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(i) A ladder 20 ft. long rests with its ends on a smooth 
horizontal floor and against a smooth vertical wall. If 
the lower end is moved at the rate of 5 ft./sec., find the 
rate at which the upper end moves when the lower end is 
12’ from the wall. 

(ii) A rod 13 ft. long slides with its ends A and В оп two 
Straight lines at right angles which meet at O. If A is 
moved away from O with a uniform speed of 4 ft./sec., 

· find the speed of the end B, when A is 5 feet from О. 


() A man of height 1.5 m walks directly away from a source 5 
‘of light 5 metres above the ground level at the rate of 
6 metres/sec. Find the rate at which his shadow lengthens 
and the rate at which the tip of shadow moves. 

(ii) A street lamp is hung 12 feet above a straight horizontal 
floor on which a man of 5 feet is walking. How fast is 
his shadow lengthening when he is walking away from 
the lamp post at the rate of 175 ft./min.? Also find the 
rate at which the tip of his shadow is moving. 


- Two persons start at the same time from a place. One travels 


west at 40 km./hr. and the other travels north at 50 km./hr. 
How fast is the distance between them increasing after 3 hours. 


. At constant temperature.. pv —constant, where p is the pressure 


and vis the volume. Find the rate at which the volume is 
increasing w.r.t. pressure when (а) у--3 (5) p=4. It is given 
that when y —4, p=6. . 


. Prove that the rate of increase of the area of the circle w.r.t. 


its radius is proportional to its radius and the rate of in- 
crease of its circumference is a constant. 


- Find the rates at which the volume and the surface area of 


a spherical balloon are increasing w.r.t. its radius when its 
radius is 3 cms. Е 


Answers 


1. 


3. 
6. 
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36; 25 units 2.()0 (1) 42 cm/sec? (iii) 9 cms; 30 cm/sec? 
(iv) 26 cms; 42cm/sec? (у) 148 cms; -4% cm/sec 

3; -$ units 4. secs 5. 40 /вес; 2 secs; 25 feet 

9; 1, 3; -6,6units 8. а=6,0=5 9. a=%,b=-21 


^ 
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10. -2umitseach 11. v—-2V25-s2; -4s 13. 12 cuits 


dA 280 ~ 
15. (0) 1, =6cm3/min (ii) as cm2/sec (iii) 25 =-0.5 с.с. /sec, 
16. (i) (a)[200 тх ft3jmin.; 480 тг ft2/min. 


(b) 432 к ft3/min.; 288 п ft?jmin. 
(с) 768 x ft3/min.; 384 n {t2/min. 


48 т ; 96 т : 
(4) E ft3/min.; - 5 ft/min. 


—————— Ha! 


- 1 
(ii) 6 x m2ysec; 4.57 m/sec. (iii) Bnr cm/sec. ; 1 cc./sec 


(iv) fg cm/sec; B sq.cm/sec. (v) = sq.cm/sec (vi) 35 cc./sec, | 
1 
17. (i) an cm./min.; $ cm./min. (ii) S спуѕес. 


(iii) = авес; 6 cm2/sec (iv). 128 тс sq. inches/unit time 
(у) 20m inches2/sec.; 401 inches?/sec. 


4 
18. (i) 200 ст2;ѕес. (ii) 10 4/3 cm2/sec. (iii) = m/sec. 
wW 


(iv) — em?/min, 19. (4) 50r cin3/sec. (ii) = іпсһев/5ес. 
(iii) (а) 3 cubic Ееее (6) = dmm (c) 2 inches/se. 


(iv) i m/min. 20. (i) 45° [ес .(slides down) 
(ii) {$ /sec. (slides down) 21. (i) 17 m/sec; 57 m/sec. 
(ii) 125° [sec.; 300° /sec. 22. 10/4] km/hr. 

23. (а) -$ units (5) -ф unis 25. 367 units; 247 units. 


4.5 Maxima and Minima 
1. Define critical values of a function. 
2. Find the critical values of the function 
(0 3394 32 -6х--8 (ii) (х-+3)3(х-405 (ій) х2--3/ 


3. Define (relative) maximum and minimum points of a fun 
and prove that they are critical points. 
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4, State the second derivative test for maxima and minima. 
5, Examine the following functions for maxima and minima: 
(i) х2+16/х (й) ховх (ІІ) 342x-22 (iv) "8% 
(у) х3-3х2 -9х--17 (vi) 2х3-15х2--36х--12 
х 
ji) х3-6х2 ii -2xp (ix) ——— 
(уй) x3-6x?--9x-8 (уш) х(12—2х)2 (іх) på 


1 
(x) ха (хі) x2e* (xii) 2 іп x-sin 2х,0<х<2т 


(xiii) 4 sin? х--3со52 x, 0<х<т. 


6. Find the minimum point of the catenary y=a cosh =. 


7. Prove that х" is minimum for x=1/e. 

8. The sum of two positive integers is 30. Prove that the numbers 
must be equal if (i) their product is maximum (ii) the sum of 
their squares is minimum. ; 


9. The product of two positive integers is 16. Find the numbers 


if (i) their sum is least (ii) the sum of one and the square of 
the other is least. 
10. Show that a right angled triangle of a given perimeter has the 
greatest area when it is isosceles. 
П. (i) Prove that among all rectangles of a given area, the 
square has the minimum perimeter. 

(ii) Prove that among all rectangles with a fixed perimeter, 
the square is the one with (a) maximum area (6) shortest 
diagonal. 

(iii) Find the maximum area of the rectangle that can be 
inscribed in a circle of radius r. 5 

(iv) What is the largest size rectangle that can be inscribed 
in a semicircle of radius 1 so that two vertices lie on 
the diameter. 

(у) Find the rectangle of greatest perimeter which can be 
inscribed in a circle of radius r. 

(vi) A sheet of paper for a poster contains 18 square feet. The 
margin at the top and bottom ate 9" and at the sides 22 
What are the dimensions if the printed area 15 а maximum. 


: qeu ue А 
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12. (i) The slant height of a right circular cone is 4 units. Fin 
the dimensions of the cone which has maximum volume, 
(ii) Show that the semivertical angle of a right circular cone of 
maximum volume and of a given slant height is tan-l/2, 
(iii) Show that a right circular cone of least curved surface 
and given volume has an altitude equal to +/2 times the | 
radius of its base. | 
(iv) The surface area of a cone including the base is 47 
square feet. Find the dimensions of the cone when the | 
volume is maximum. | 
13. (i) Show that the volume of the greatest right circular ! 
cylinder which can be inscribed in a sphere of radius r is | 
4n г3/3\/3. ! 
(ii) Find the maximum volume of the right circular cylinder | 
that can be inscribed in a cone of base radius r and 
height h. à | 
(iii) A right circular cylinder closed at both ends is to be made | 
from 12 square metres of sheet metal. What must к 
the area of the base if the volume is to be maximum. 
(iv) A right circular cylinder has a volume of 64 сс. Find | 
the dimensions so that the surface area is minimum whet 
the cylinder is (a) open at one side (0) a closed оге | 


Answers 


2. (i) -3,2 (i) -3, 0,4 (iii) 1,1 


5. Maximum Maximum Minimum Minimum 

point value point value 

о = — 2 12 
“@ - — 1/е -Це 

(iii) 1 4 аш = 

(у е 1/е E» 28 

и -l 22 3 -10 

09) 2 40 3 39 

(vii) 1 -4 3 -8 
(viii) 2 128 6 0 
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(ix) 1 i -l ES 
(x) -2 -3 0 21 
(xi) 2 4e2 0 0 
(xii) 2n[3 3-3/2 4n/3 33/2 
(xiii) 1/2 4 0 3 


6. (0,a) 9.(i)4,4 (4)8,2 11. (ii) and (v) square of side /2r 
(iv) V2, 174/2 units . (vi) 24/3’, 34/3' 12. (i) h—4/4/3 units; 
Tapa МЗ units (iv) r—1*; semivertical angle—sin- 1(4) 


13.00 ышы шы (iii) 2sq.m. (iv) (а) h=r=4/2 Fem. 


· (6) h—2r—44/2]r cm. 


CHAPTER 5 


| INTEGRATION 
5.1 Standard forms 


l. Define indefinite integral of a function as anti-derivative and 
obtain the fundamental integration formulas including integ- 
rals of hyperbolic functions. 


2. Integrate the following w.r.t. x 


(i) x4 (01 (їй) E tiv) я 0) Ух2 (vi) = 


cos x 
(vii) --- dau. (955 @ sax 
3. (а) Proye that $ kf (x)dx— kf (x)dx and | [709 g] dx 
= f(x)dx + | 2 (ах; obtain the integrals of 

()3x2 (ii) + (iii) 2x--3 (iv) 5 сов x+3 sin x w.r.t. x 
(b) Integrate the following w.r.t. x 

(0 ax?-Ebx--c (ії) 3sec x-4 e цэ x2-cot x-cosec x 

3x2 z 3--3x-2 

(v) T хы s шилж = oi) ЕНЕ 


(viii) les ү (ix) (ғ- mu (х) (VE o 


(vii) == 


Зо 
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(хі) (E (xii) m (xiii) (1--tan у 


cosh Х-4 
(xiv) e*-x*-Fe*. (xv) 2 sinh x+4 cosh x озі) 1508034 sinh 2x 


безі (х2-1) 


(xvii) (2x-1) (3х--2) (xviii) 


2 3 25 
(xix) 3x24x+8x0+ — Tur + 3 


4. Integrate the following w.r.t. Х j 
(0 Vi-sin2x (ii) Vi-sin2x (Ші) УТ--сов 2x 
0) = 1--сов 2x 


E ыз т. 1 
(iv) V1-cos 2x РЕ (vi) үрт: 


> 1 т ix 1 
(vii) ]-cos x (viii) lFsin x (ix) ]-sin x 
sin? x : je (3) cos 2x 
x 1-rcos x (xi) sin? x cos? х ХИ) Sin? x cos? x 
_‚ sin х--со8 x | 
(xiii) 5102 x cos? x 


5. (a) If | f(x) dx— g(x)--c, then prove that Vf (ax-+b) = 
— g(ax- He a+0; using this obtain the integrals dl | 


(ах--Б), sin (ах +b), cos(ax+-b) etc., e*+9, 
sinh (ax--b), cosh (ах-ЕБ) etc. w.r.t. x. 
(b) Integrate the following w.r.t. x 


(i) sin 13x (i) сов(14х--5) (iii) сал 


1 1 
(x) cu © usar CD 2+3x)5 Gil) нв 


(xiii) ——— as D; (xiv) Vi-ax (ху) = us = 9 


(xvii) EE (хий) ee pet (xix) —— = A 
бә) Угаах, (аж) ees (xxii) 68-08 
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(xxiii) sinh (2x--1) (xxiv) cosh (>) (xxv) tanh 3x 


(xxvi) coth 2x (xxvii) sech2 тр (xxviii) cosech2 (1-1-x) 
(xxix) sech 3x tanh 3x (xxx) cosech 2x coth 2x 
. (xxxi) e* sinh x (xxxii) e2* cosh x 


6. Integrate the following w.r.t. x 
(i) sin 15x cos 13x (ії) cos 4x cos 2x (iii) sin 4x cos 3x 
(iv) coš 5x sin 3x (v) sin 5х sin Зх (vi) sin 4x sin бх 
(vii) cos 10x cos 14x (уйі) sin 5х сов 2х (їх) cos 5x cos 3x 
(x) cos 3x cos 2x cos x 


7. Integrate the following w.r.t. x 


(i) sin2x (ii) cos2x (iii) tan2x (iv) cot2x 
1-+-cos х : sin2x Ы 
© Гсовх 09 (соз gp ©!) tanh? х (уй) coth? x 


8. Integrate the following w.r.t. х 
(i) 8ш23х (ii) сов25х (iii) tan26x (iv) sin2x cos?x (у) cot28x 
(vi) sin28x (уй) cos215x (viii) tan216x (іх) соё15х 
(x) (tan x-sec x)? (xi) (tan x+cot х)2 (xii) (coth x-tanh x)2 
9. Integrate the following w.r.t. x 
(i) sin3x (ii) cosix (Ш) sintx (іу) сомх (у) sin32x 
(vi) cos32x (vii) sin42x. 


10. Integrate the following w.r.t. x 
(Oc; Os Mare 
(9) (i) т Qi) = (ii) m 
OS 00-24 ozs 
@ (i) VE OS (iii) Уул 
(е) (i) = (ii) = (iii) ia 
07) оаа Os Ее NET 
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Answers | 
(Add arbitrary constant с to all the cosa 

2. (i) = (ii) x (ші) ҹу х12/5 (iv) 25 (у) 8 x $ o) 4 

(vii) -cot x (viii) -cosec x (ix) 5*/log5 (х) tanh x ( 

3. (a)() х3. (ii) 4 log x (iii) х2+3х (іу) Ssin x-3 соц 


3 2 
(b) (4) ag thy +-ex (ii) 3 log (sec х-Нап x) -4log ser | 


3 : 1 3 4 
ii) 5 = -log sin х-Нов (cosec х-со! х) (iv) - xs ROM a 
7 x3 
(у) іх- d ool (vi) х-Новх (ұй) > -F3x-2W) 


"x f. i 
ой) = -Новх+2х (5) T о о) phi 


3 
(xi) 2: +4 х3+8 d (xil) logsec x--x (xiii) tan х--2 loge: 


xen 
(xiv) e* - e +x (xv) 2 cosh x+4 sinh x 


2 
(xvi) -3 cosech х--4 coth x (xvii) 2x3 +7- 2x 


ГТ, х3 x2 3 
_ (iii) ++ z *-log х (xix) x3-2x24+-8x-+2 log xt 24 


4. (i) sin х-сов x (ii) {cos х--5т х) (iii) 4/2 sin x (iv) -У2 
` (0) logsinx (уй) -cotx-rcosecx (уй) -(согх--05 
(viii) tanx -secx (їх) tan x-++sec x (x) x-sin Х 
(хі) tan x—cot x (xii) -cot x-tan x . (xiii) sec x-cosec* 
5. (i) –уусов13х (й) 1. sin (14x45) (iii) 4 og к Ес 
(iv) -$ cot (4x+3) (у) 1 tan 8х (vi) 1 sec 3x (уй)-% 
(viii) 3, log sin 14x (ix) $ log (cosec 2x-cot RU 
(х) $ log (sec 3х-Нал 3x) (хі) 1s Grae (xii) 1 log C 
(хі) -gg (135455 (iv) 21 ES (xv) -$ eat 
(xvi) og (1-х) (хи )-4/2х-3 a. „дее! 


(хїх) Ї log (4х-3) (хх) 2 cos > -Г2 sin ins (xxi) + 
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(xxii) 3е(5-4М3 (xxiii) $ cosh (2х-1) (xxiv) 2501 (2-3) 


(xxv) $logcosh3x (xxvi) Zlogsinh2x © (xxvii) а tanh = 
(xxviii) -coth (x+1) (xxix) $ sech 3x тэр 
(xxxi) ТЕ (xxxi) рее”. ЕЕ 
[= 28x cos 2x 
==] w [5$ 
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sin m Er T 2x 


| (iii) - 18 Ё сов x] (iv) -4 ЕСЕ =| 
| 
1 


| + (S=- 8x sin =| (vi) -4 (ЕЕ 10х sin = 
| (vit) EX = 24x m “| Qiii) МЕ 7Х сов 25 


2x 
tix) + (A sin =| o (х i Еш sin a sin 2: ај 


dorem 
17. 0 ral E 


(iv) – (cot x 3) (у) - (2 cot 2--9 (vi) 2 tan 2 -x 

(vii) x -tanh x (viii) х-сийх ; 
| sin 6x . 810 
8 03 -5 | ш) i (iti) 1 tan 6x -x 

Е іп 4 16х 
09 4 (а-а 4 0) - k = +x] (vi) 4 [s EI 
(vii) 4 БЕ ч (ui) Е -x (ix) [eus 2 
(x) 21апх-256сх-х (xi) tan x-cot'x (xii) -tanh x -coth x 


9. (04 [= ЭХ —3 сов d 001 Ё sin a] 


(ii) à БЕ (iii) tan x - x 


(iii) 3 D -sin 2x4- zs] (91 [asin гаг | 


(у) 4 ES. бх 3 = “| ( (0-1 Ев sin 2x an 221 
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sin4x sin 8x 
(vii) qe T] 


c EE 
10. (o) (i) агі = (ii) Stan 1 — E 5 (iii) Жап br 
Ow sat (0) ve (ii) sin7177, (с) зімі 
(i) шї > (0) за = (d) (0 сот = 


Funding: Tattva 228204 Foundation,Kolkata. Digitization: eGangotri. | 
х - х 21 

(ii) cosi 3 (iii) cosi 1% (є) O- = tanii Š 

1 


(ii) $ tani х (iii) 1 tan 2 (7) (0 сои 2 


2 
| 


1 х rm 1 2 sso 1 14! 
ог = tani ae (ii) -4 coth 5 (iii) – 3 сой: 
52 Method of substitution | 
1. Explain the method of evaluating | f (g(x) )g (ar: in 


Јуен: [Fear ana [7 ax 


2. Integrate the following w.r.t. x 
(D) Gx2+x+1)9.(6x+1) (4) (252-6х4-05 Qx3) 
(ші) dre te (2-2х-12) (iv) (3x2-4x-41) л 


5 
0) өн (= = ua 2 (vii) ыг x 
(viii) 


оте __. 
У! Eno уаты © Viet zm 


(ax === ЧОН) (i) =. (dii) - 


х2--4х--3 
3. Integrate the following w.r.t. x 
()cotx (ii) tanx (iti) соз5/2х sin x (іу) tan5x set 


(xi) 


Е Se у 
) (vi) Vu. ") ЕТТІ? 
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(viii) (1 4-2 sin x)5 cos x (ix) sin == (x) sin 3x 


с0553х 
(хі) sin? x cos x (xii) ea tan x (xiii) tan3x sec2x 
sec? x l -tan x 
(xiv) sinx 4cos x (ху) ——— хий 22:22:55 
(4-нап x4 9 1+tan х 
ĉtan x 
(хуй) cot x cosec 2x (хуй) (xix) secSx tan x 
cos2x 
sx 
хх 
ТЕСТТЕ 713 1-9 sin x 


| 4 Integrate the following w.1.t. x 


1 7! вх 2 (cosx) (өп) 7 (сог1х)) 
| a ия O қат O тра 
cl 
1 p 0025 00 хы әу (ишу (0857! 
у xp x. 
eX 4-1)5 ех 
(ix) (e*-1) о) — (xi) —— E шә 
1 M. 
3. Integrate the following w.r.t. x 
(i) sink3x cosh x (ii) tanh x sech2x (iii) sech3x tanh x 
(sin 1x? Vianhrix - pp (бесігі х)3 
(у) —— — У —QD)I———— 
У 1-х2 Aic 
{ 6. Integrate the following w.r.t. x 
poser шш (1+ : -Новх 
“аныз un sin x—-cos T (CERES 
qu» © ER (vi 
эрэх © XV l-log х ЕТ Ух === х) 
Ere sin x 
(vii) tanx у зеск (viii) (х-х2) (2x-1) (ix) NY 
(x) —Sin 2x _ p Мапх (ұй хоо» ТӨВӨӨ 
V1-Fsin? x © cos? x (а) У1--х2 sinl 1x 


(xii) Ste! xc ee 
iii) шалыг (xiv) Yu 


(ху) (2х2-3х)8 (4х-3) 
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1. Integrate the following w.r.t. X 


49/52 cos (x3) (1) x sin (1-3x2) (Ш-<--- sin шү py m 


cy en) oe 227 ro : 
der uS Ais) * quests qan 5 | 
цэр" Gat cent ДОДА 2, 
57) e cose? (е) «хэ x cosh х2 (хуй) E | 
(її) сш fj хэ sech (x4) tanh (x4) - 

(2х х2 cosec (x3) со! (x3) 


8. Integrate the following w.r.t. x 


me sin x Ga . 8002. 
Itos трея Dg es 974 аш 


Q 
. 'sinx -  COSX ѕес2х 
с» AY ова Vises #5 8-3 sin2x 9 Урлах 
AN sin x 


Y y Md Л 1-x4 ory sin2x-5 
wel 
ны 3t ШЕ xy] ^ 446: х 


У V/4-log2x' 

RS Ci) жет хі pipe Coste | 
Ton m T D рата | 
ғ 9. сэн the в w.r.t. x 

1 
222 


(0 атэ эа 09 51652 ше (il) т HU Л)? (9) 25448 
SLM IR : 1 ‘ 
Omen Oma 00 mame 

1 
c 010) 065417 
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| 10, Integrate the following w.r.t. x 
| 

aer gl ee 
| 0 Joan удз) 0 дети Лет 


1 1 
= уі) ————— li EX Sue 
Оки ы узкая 9) V9--24x-9x2 
| 11. Integrate the ss м.т. x 

1 


tC- 2 
уйй cos x вес 
г Fanaa О vem т 2х--17 9) Varies 


х бес tan x 
Nie SF omn 144-9 sec?x (vill) FD. INS 


| 12. Integrate the following w.r.t. x 
| (0 sin3x (ii) cos3x (iii) tan3x (iv) cot3x (у)їаа х (vi) сойх 


(vii) sectx (viii) cosectx (іх) cos5x (х) tan5x 
13. Integrate the following w.r.t. x 
1 


1 227601 pp 
ттун -Я зая I afe 


(0) 4сов2х--9 sin2x 0) а созх 52 sin? х 00 5-4 cost х 
14. Explain the method of evaluating integrals involving 4/42-х2, 
Vx2+a2 and Ух2-а2 using trigonometric substitution. 


15. Integrate the following w.r.t. x 
x3 


© ga (уе (Ші) ТТЕРІ 
16. Integrate the following wr. X = 

: l ~ vx ыг 1 

О mg 9-; ужа 
117. Integrate the ёоо w.rt. X 

1 

() (i) SS 2753 2—2 (iii) 77271277 
| Answers (Add c to every answer) 


3 5 4х3-12х2--24х--7) 
|> оне обе рН 


1 
ху/х2-9 


—- 
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2. 103/3 2 
77 eom ue (у) 3108 (2+1) (i) log (х2, 


(vii) Жұ (5х3--1)32 (viii) $ (1--х9172 (94 $ (ax2-F2bx + 
сс к ( 
(х) ds V10x5-F11 (xi) а == xii) м-р) 


(хїї) -уд2-х2 
3. (i) logsinx (ii) log sec x (Ші) -Я (cos хУ/2 (iv) іш 
(у) (біп х)3? (vi) i a xp (уй) $ log (1-2 cosx) | 


(viii) + 5 (1+2 sin ү (ix) 5 — (x) та (cos 3х) 4 (хі) e 


(xil) = m x (хш) = Ж xb) -4 (cos х)4/3 (ху) - 1 (4-Наах 
(xvi) log i x-+cos S (xvii) - (cot x)3/2 (xviii) 3 (ах 
(xix) мез (хх) -4 (1-9 sin x25. . | 


4 ix) (со 
4. DH Gaiden di - C79 (ш) 23 Шин: 


(9) со ын (vi) dn y (vii) па (viii) p кв AF 
(e* t 1)6 


(х) log (e*-1) (хі) -log (1+) 
5. (i) ын. _ tanh’x зесћах (sing? 


ii) -—— (м —=7 


3 


(ix) 


0) Зап (vi) = 


1 
6. ()-у log(a+b tan x)! Gi) log (sin x-cos x) (iii) ЗСТ kt 


(9) Tog (e+e (0) 2v/1-Iog x (i) -2log(1- v3) (02 
Qiii) – = 


-x) -ilog(5-F3cosx) (x) 2V ЕТТІ 
(xi) a 3i (xii) logsiniix (xiii) = log (х +0 
09) -фП+е%0# — 030-3 
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7. (i) x sin (х3) (0) $ cos (1-3х2) (ir) -2 SAVA (іу) 2sinyx 
(у) sin (log x) (vi) -cos(I+-e*) (уй) - -45 gl 
(әш) фетх (іх) -2e-v* (х) терёю (xi) -3 ера 
(xii) log sec (sin! x) (xiii) log sin Gin: X) (xiv) $e2l08x+3 
(xv) cot (e7*) (xvi) $ sinh x2 (xvii) 2 tanh уух 
(хий) $sin(3--21og x) (хіх) -4 sech (x4) (хх) -4 cosec (x3). 


8. (0 ап“! (cos x) (ii) tan! (ех) (iii) $ tan-1 (x4) 
(iv) Зап! (55) (у) -sin (535) | 
: 1 
| (vi) và sin! (У узел) (vii) sin! (tan x) (viii) ашч(«=) 


* H 3 
(ix) $ sint (х2) (x) -} sim ( > >) (хі) tan (log х) 
(xii) sin“! (% log x) (xiii) 4 tani (cosh x) (xiv) $sin! (2 tanh х). 

9. (0 1 (ап (=) (ii) ту tan! (5) (iii) $ tan“! (2x-7) | 
(iv) J, tan! (52) (у) 4 tan! (2x-+1) (vi) tan! (х--2) 
(vii) { tan (=) (iii) 15 tan“ (жн) 

10. () psina (5) GN psi (915) а sic (55) 
(iv) sini (=>) (9) sin! (х-1) (vi) } зї! (шы) 
(vii) $sin! (=н) 

y] И. (i) sinh (віп х) (її) sin"! ( Z) (iii) sinh“! (==) 


(iv) созћ“1 (ЕЗ (у) $ costi = vi). созі! (x-1) 


i) 1 a 4 [2х+3 
Gii) зе ann ( =) (viii) – = coth! (29) 


-4 tanh“! (==) 
2 
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(sin xt (iif) 4 tan2 
12. (i) = -cosx (ii) sinx- їйї) $ tan?x-log cy, 
= x 
(iv) -1 cot? x-logsinx (у) -tan x+x 


сой 
(vi) и x+x (ш) 975 Han x (viii) - Tw 


(ix) sin x -$ sinix4- &sin? x (х) 4 tan4x—} tan2x--lops; 


13. (0 уурэг (шен а" 
(iii) $ tan! (=) (iv) tac! ( = = ) | 
yrs | 


(у) E l tani C = x ) (vi) = 1 ( 4/5 tan 


TE 
15. (i) шен х GER 
2 Cb Маа 


(й) + 224 where Ө--5іп”! x ог 


5 (ви х-хү а (1-2x2)] ii) (У L - М 


; METS 

. 16. (i) log (cosec @-cot 0) where 0-ал х or log E 
(ii) log (cosec 9-со! 0)--5ес Ө where 0=tan"!x 

or log (<ШЕ Ја қ чуде (йі) Пов (к-У 


> 
53 Method of Partial fraction 
1. Integrate the following w.r.t. x 


17. (i) gee! Z (ii) —— бесі v (iii) log (x+ 


ШЕГЕ Т 20 2, 23 
X) ШЕ 2) 15 epee P xg 
E (у) 5х2-1 (уі) Eo 

=== -6 77 хз Pa садан 
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m 1] шу 324-241 а 32-7х--7 
NS EX (уп) -T 
(wil) х(х-1) iH) x2 (x-+1) Aix) (х-3)2 (х--2) 
1 а 3х2-х--2  3х2-1- 
© ыы) Gene 00 вы 
5x-1 ан „ 2 
(xiv iv) - (xv) E 1 Gi) x Is 


640 Ge) GAD 
х? х Sia RT 
бой) — Apa (xviii) —— Xl зі) n 
2. Ek the following w.r.t. x 
рер = а 1 5,2001 0 i 
(i) Х2-а2 (8) ax (iii) х2-4 (iv) 9-х2- (у) as (vi) <> 8- 2 
о" find f 
ch METRE. А-а х) (2-3 x) ~ · б) ; 


Answers (Add с to every answer) 


1. (0 log (x —2)+3 log (x+3) (ii) 2 log (x - 1)+3 log (x - 2) - 
4log (x-3) (ii) – 1 log x +8 log (х--2)-8 log (x – 2) 


(iv) 2 log(x+2)-4 log (2х-3) (v) -log x-2 log (1-х)-21ю8 (1 +x) 
1 
(vi) 4 log (2x-+3)+$ log (3x-5) (уй) log (x-1)-log x+- 


1 - 
- (viii) log x — +2 log(x+1) (x) =—5+ log (х-Ғ2) 


(x) log х- log (x2+1) (хі) 4 log (х2--1) +2108 (х-1) 
(xii) 2 log (52--1)-юв x (xiii) -2 log (x+1)+log (22-+2)+' 


3 
? tanl = (xiv) х--2 log (x-1) (xv) 453444 524- x 
2 бә) 300 ee (xvii), x-atani-- 


(xviii) ae сар log ein (xix) 5 eta 


- atx... х-2 
2. (i) x log = (ii) 2 ов 5 (iii) $ log x42 
; 3-нх 1 х-У5 АПАМ 
(iv) t log Зх (у) 24/5 log x45 (vi) 4/2 108 24/2-х 
3. log (1-квіп x) — log (2--5ї x) 
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5.4 Integration by parts 
1. State and prove the rule of integration by parts 


2. Integrate the following w.r.t. x 
(i) xsinx (ii) xcosx (iii) xsin3x (іу) x cos 5x 
(у) xsin4xsin2x (vi) x cos 5xsin 7x (уй) x Cos x cogs 
(viii) xsin?x (і )xcosx (х) xsin3x (хі) xcosx 
(xit) xsechx (xiii) x tan?x (xiv) x sec x tan x 
(ху) xcosécxcotx (xvi) x cosec?x у 
3. Integrate the following w.r.t. x 
(i) x2sinx (ii) х2совх (Ші) x2 sin Эх (iv) (x2+x-1) си 


4. Integrate the following w.r.t. x | 
(i) хех (ii) xe (iii) x2e* (iv) х3ед (у) (2--2х-36 
MO, x2e5* | 


5 "Integrate the following wrt. x 
(i) logx (ii) xlogx (iii) х3ювх (iv) x" log x, n+ Эр 
о) Ё (у) (os x? 
6. Integrate the following w.1.t. x 
(i) sin-1x (ii) cos“! x (iii) tan“! x (iv) cosecx (V) 
(vi) cot!x (уй) xsin!» (viii) хсоѕ-1 х (іх) хїал х 
(x) хсосіх (хі) хзесіх (xii) x2tan“! x 
7. Integrate the following w.r.t. x 
(i) xsinkx (ii) xcoshx (iii) хіапігіх (iv) sink x 
8. Integrate the following мг... х 


(0 sec3x (й) eX cos x (iii) | Бу 


Answers (Add с to every answer) - 
2. (i) -x cos x+sin x (ii) x sin х-Есов х 
х cos E sin 3x xsin5x cos 5x 
iii) - —— iy) ——_+ = 
( 9 isch 25 
o) а | же sin z) 2 = 6x cos 2) 


И - 5 
X |соѕ 2x соз 12x sin2x сіп 12x 
9-5 Eae 
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jas sin «| нэ шісі 


6 5 а 36525168 


E 
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e Эг 
2) (2 2915) 
[ 


| = 
3 сов х + 9 


| (xi) $x [ 
x2 


| | (xii) xtanx — Іов 5есх (xiii) х (ап x - log зесх- > 


| (xvi) xsecx -log(secx--tanx) (xv) -x созесх + 
-Нов (совес x - cot x) (xvi) – х cot х-Нор sin x. 
3. (0 -x2 cos х--2х sin х--2 cos x (ii) x? sinx+2x cos x-2 sin x 
(шу -x2 cos 3x эх п Зд 2 cos 3x 
3 9 27 
(iv) (x2+-x-1) sin х--(2х--1) cos x- 2sin x 


eX eX 
4. () хех ех xz- > (йі) хех -2xe7 -2e7* 


= _ 3х2 е2х 3xe* Зе?х 


а урт зу 


es* өз 263 

2 um eI МЕ {ышы RR; 

0) (х2--2х -3) = (25-12) 25 177125 
(vi) жен : _ 2хєх- 265 
25 125 


4 
5. (i) 212 -х a ай log x E: (Ші) = logx- = 
ae I тр (у) – [x! log xxt] 
(vi) х (log x)? — 2(x log x-x). 
6. (i) xsimlx-FA/1—x2 (ii) со 1х— V1-x2 
(iii) x tan-1 x-4 log (1+x2) (iv) x cosec™! х-Нов(Х4-4 х2-1) : 
(у) x sec"! x-log (х--Ух-1) (vi) хсог! х+} log (24-1) 


(i) = БЭЛ шэн 
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x2 simix х4/1-х2 
(vii) -2 зү sin x – aay ада A 


coslx хуй) Xan lx 
(ii) 7 = о хл + 4 (ix) 2 -1(хааг, 


: E E 
(x) = Sera (х-іап-1х) (хі) > secl х — У 


3 x2 
(xii) = tarix- С +4 log (1 +x?) 


7. (i) x oe x-sinh x (ii) x sinh x-cosh x 


it) > > = tank ix -jH(tanirix-x) (iv) x sink x - Vj 432 
8. (i) ТЕ хїап х-Нор (вес х-Нап x)] (ii) ех бін xen 


| 
ех 
(iii) ——— IS 4 


5.5 Definite integrals 


1. State the fundamental theorem of integral calculus and елім 
~ „| 694: 40 (onem ax 
0 Е 1 и 2138 
NEL 8 | 02-5:42) к фу, І F 
Ah + “3. =) 
i) AEN ух ОР =) 4 (уй) „(3 =) ах 
iii) f: (х2--1)2 dx Ga). f 2 а. 


a 
enfe 


2х) Г x2 (x3-+1) dx (уну ae x(1-xp dx 
2. Evaluate: (i) Jf (e+) dr (ii) | (2х+3)? de 
(iii) V4x4-] dx 

„Г i») 28 zu ek 


220) af (4-339 dx (9) S 3 = dx 
х 


Du Pu 


———— 


; 2 
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S 3 dx E 9 ах 2 © : 
(vii) Wd Ex (viii) ый Ея (ix) | ех dx 
qf ema on, f ends (а) (Төвөд 


mA 


3. Evaluate: 7) ар sin2xdx (її) ҚЫ dx 
(iii) Р f P sin 3 dx (iv) 9 f Ts ѕес2х dx 

| (ғ) : f Т/4 ес? 3x dx (vi) : f пб sec 2x tan 2x dx 

~ (ii) : Г ТУ? cosrxdx | (уйі) à f Туа айх dx 

| wif TM rantode 0) f coste de 
Е Gi) E 2 sin3x dx (xii) асов x)? dx 

(xiii) = fe sin2 = dx (xiv) EIE cos? 3x dx 
(xv) P f цан dx (xvi) Jf Ns tan xdx 

4. раш (0) : f^ I2 sin 3x cos x dx (ii) 3 f P sin3x sin хіх 
(iii) S "1/4 cos 3x sin x dx (iv) fm cos 5x cos 3x dx 
(у) BC sin ЗӨ cos 50 40 (vi) E sin 5t біп 3t dt 
(vii) A | T? cos 3t cos 2t dt (ии) „т cos = dx 

5. Evaluate (i) „| па « ој "Aum dx 
ш-н т 69. f curans © 

6. Evaluate (i) oJ : = dx (i) S M. = dx 


3 
(i Af 21 (iv) S таг да Ј“— == 
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ate uar 


35, 


сатуы. 14451 аны A рт тала ST м. 


У ну, 


5 dx 4 
; meer ii ICON 
7. Evaluate (i) J aes a) f EN 
24-11 
iii dx 
an f x 
2 LER 
8. Evaluate (i) : f (x4-1) Ух2--2х--3 dx 


1 г. 
(ii) „| x(x2+-1)3 dx (ii) “ЇР уа 
қ 1 2х43 x2 +1 dx 
e) J ата 4 0) Jf x3-++3x+4 
ef Я A en f. 6 
(viii) 5! (х2-2х+2)3 (х-1) dx (іх) ‚Г ху це 
4 туо cos 
4 
о S (пруже) & en Lf 


cam 


ТУ2 л IT Т/2 5: сай 
9. Evaluate (i) 5 f sin xcos3 x dx (ii) S sin3x 081 


т/2 cosxdx 
3-4 мах 


(iii) 5 ("гала со50) sino do (iv) J 
(у) af Jos (vi) Қ! 7/4 tan?3 sectx dx 


ой), [ 1 (ars Y dx (viii) f ! я 
—х 


(ix) Jr  sec?x tantx dx (x) JJ T соёх sin x dx 
(xi) ЇЇ 14 sin3xcosxdx (xii) Л хєх! dx 


т/2е sin-1x 
ош [а 


Vic 1-х2 
10. Evaluate () (772, cosx 
8 1--віп2х 
(а): (72. яах, (и Т/2 сов x dx 
о) 1-Гсов2х (iti) Jl 4-рвіп2 x 


(iv) 712 005040 
б диве бај e+e 
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1 Sn, ах 
(vi) (25 а2 а sin2 x (vit) ES "n +2 соз2 х 
11, Evaluate (i) f Va2-x2 dx Gi) ? f m4 tan* 0 40 
а 74 : 1 dx 
(iii) NI secto do (iv) S Ur 
12. Evaluate (i) ГЕ xsinxdx (ii) 2 [2s х cos x dx 
(iii) j^ x? cos x dx uv) J 712 x2 sin x de 
1 5 
oS xe*dx (vi) әр x2e*dx (vii) „| 2m 
2 
(viii) Ji log xdx (ix) „|| Plog x de (x) J "gets 
(xi) „зех ах oan. f" * өх КУ 
Answers . 
1. (i) а (7 18 (08032 (9348 (v)6 (9154 wil) 55 
ой) 4р (ey 2-72 e YAP 00-38 Qu) 49 (ай) dy 


. 2 (020 (i) TUM Gi) 38 (у): (у) 55 (00) 31087 (уй)2 


(90) 4 (001 шү (xi) 2(4/2-1) (xii) $ (65-2) 
3 (0 + (02 qo (9) УЗ (уу-у 001 (әй). 
«d 


040--3 @1-L (Әф ФЕ 001657 


(iti) tn) (xiv) (ху) V3+1 (хи) log 2. 
4003 (00 (шо (о -4 000 008 6801. 


50 т (ii) z ii) iG -tan-1j) (iv) 4 (tan 1$ -tan 14]. 


505002 Mr ME OF 


| 2 
7 () 11058 (ii) log¢ (ші) у +208012. 


“1. СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 
55 MEE ES 7 ТУС БОЛГО 


Қы 
ім 2 


Y) 
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ізі (1) у7-2 (№) 1085 (у) 110 
8. ()2(13-3%) (ii) М T 
өз н (уй) #1082 (уйі) - -38 (ix) G ©: 10+ (му ч 


9. (0i We 1 (iii) 10 (iv) 108 4 (v)4 (vi) (i) т 

(viii) а + (03 (хі): Ой) oe (xiii) e-1. 

10. OR To T - © ыг 0) (у = (у) капе) 1 

mm . Ш 

(vi) zs (уй) 0.. 11. (0 хє (ii) = -4 (iii) 5 (із) ін 

2 } 

12. mn (8) 2-і dii 7 -2 ()m-2 091 6025 

2e3 

(vi) 5 -4 01021082-1 4-4 ©) 24 

(xi) 1 -ilog2 (xii) 4(e2+1). 


5.6 Properties of Definite Integrals 
1. Prove that 


(i) 2 f (x)dx=: Б Јаја (ii) ў /(х)ах= - S Л 
(ii) f Јод (5 Јода | ff Годах, a «c «à 
@ лос 0) „лодак f fa деа 
deduce ша f "P ftsin да f Ши 

2. Prove that 
of "з sina х= f WD E ER id : 
(ii) „S ш tan@de=0 (шу, f п/о (їп х-с082/-. 


1-рвіп X cos 
cosx 
(0) al 1 1-Fsin2 x хх 
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INTEGRATION 155 
“2. Evaluate 
) nj sinx У п: V cos x 
( f dx К 4 2 cos x 
) 0 cos 208 хіп x Gn 0 f Мап x-- Мсов 3 E dx 


Эн no 7 1/2 сох 
(йі) EJ A 1-Чал x dx (ғ) 2) 1+cot x 
n six | sin? x nj a sin x+b cos x 
0) J sin? x--cos3 х X-Fcos? x dx (vi) Ji "sin X-Fcos x 


X. 
4. Evaluate 
: a ах 
0 EL x dx 
: oS Хаг – x2 Ч 0 ЭР (=) (14532) 
ш) f "а log (1-+tan x) х (iv) 4 Шаш i | 


1--со52 x 
т 
(v) S sz dx (vi) «ЇГ х(1-х)! dx 
Answers 
3, 2201 (vi) = (a+b). 4.0 2 00-р QU) 
4 (a+b). 4. (i) (ii) 2 (iii) 3 log 2 
(») 5 тт * 9) п (vi) ЗЕР” 


57 Application of Definite Integrals 


1. Define definite integral ЈЕ f(x)dx as a limit of an infinite 


sum and hence prove the. d 


(i) р хах- (ii) te х24х--1 (iii) р x3 dx=20 


2. Deduce from 1. 2 f f(x)dx as a limit of a sum and hence 


prove the following: 


0Sa zl-3 
урган B 55 tan 4 
m. 14 1 1 1 1 
(ii) Ел а сун zl- 
ne |р ӨК” +5= | 02? 
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5 1 


(iii) noo m 2 Vim- 


Lt 
(iv) noo 


T 
"6 
_—(1+4+9+...... +п2)=$ 
= 
Wise aoe SE ов, 
0) n-»o LET 1 38-7 
3. Using the definition of definite integral as a limit of a зщ 
b 
interpret 1 f(x)dx geometrically. 
4. Find the area of the figure enclosed by the following a 
the x-axis and the ordinates at the given points: 
(i) 4y=x2; х=1, x=3 (ii) x2=4 ay; х=0, х= 
Uii) y2—4ax, (а» 0): х=4, х=9 (iv) xy=1; х=1, Х-2 
(у) у=2 cosx-sinx; х=0, x—n/4 


(vi) y=x+sin 2x; х=0, x—n/2 
(уй) ysel pel; x—-a (уші) у--х2-7х--6; х-2, ri 


1 x2 0, х=! 
(ix) у= хаг 37-21 (х) у=) ХЕХ, 


5. Find the area of the region bounded by the following cun 
the y-axis and the given lines: 
(0 xà—4y; y=0, у (ii) 3y=4x+3; yal Y? 
6. Find the area bounded by the curve 
(i) y=x2-Ix-+10 and the х-ахі5 
(4) у--4х-х2-3 and the x-axis (iii) у--4х-х2 and the хай 
(iv) у--х2-5х--6 and the x-axis (у) у--6--х-х2 and the X 
(vi) х--4-у2 and the y-axis. ; : 
7. Find the area enclosed between the parabola 
(i) у--11х-24-х2 and the line y=x 
(ii) у2=4х and the line x—2y 
(iii) y=x2 and the line 2х-у--3--0 
(iv) у--2-х2 and the line x+y=0. 
8. Find the area enclosed between the curves et | 
(9? —6x and х2--бу (id y=8-x2 and ээн n 
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у=х? and yox? QU» y=2x2-41 and y--x24-5 
 (уух2=у and y2=8x ӨР” у2=4ах and y=2x 
` (vii) у2=4х and х2--4у (viii) 4y2=9x and 3х2 =16у 
ux) y=x?+3x+2 and у=6х (х) у=х2 and Зу=4х 
(хі) у2=4х and у=4х (xii) у=х2 and x=y2 


(xii) y=6x-x2 and у=х?-2х (xiv) у=х2-4 and у=8-2х2, 
9. Find the area enclosed between the curves у2=4х and y=2x-4 


Ч 
{ 10. Find the area of the circle и by integration 
| 1]. Find the area of the ellipse = + 2: ==1 by integration. 


4| Answers (in т 0 
878 qt "бт Wa ip) 102 БЕН 


5 1 
Es. ise gifs 0927-21-21 


i$ 49%. 6203 (03 ТҰРА W4 Dro 
Ju 38. 7.0) 5 GY 2838 (ру. 8. () 12 09% 


бу 093) o OOF coup 0803 04 Н 
0% ae (өй) à (xii) f (xiv) 32. 9. 9. 10. пп. 11. тав. 
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SECTION V: OBJECTIVE TYPE PROBLEMS | 


5.1 ALGEBRA ' | 
5.11 Cross products, relations and functions 

. Ifthe ordered pairs (ху, 1) and (3, x-y) are equal, then (х,у) 

(а) (1.2) (0 (1,1) (90,2) (0, 1) 5 E. | 

umber of elements in A is n, then the number of elemen; 

2 АН 5 (ај а (b) 2n (c)n? (d) none of these | 

. 11A—[1,2, 3} and B={1}, then A xB is | 

: (0) d 1} (® 10,1), (2,1), а, 3) © 10, D, 0, 1) Gill 

: 1 

| 


(4) none of these 
={x]x2-4x+3=0}, then ХХХ is 
Jue { d 1), ҮЙЛ à 1), (3, 31 (910, D, (3, 1), (1, | 
: (с) Ї (4, -1), (-1, -3), (-3, -1), (3, -3)) (4) none 
5. If А-а, b, c, 4} and В=ца, Б, с), then (А-В) х(В-А i 
_@ $ (5) ((а, a), (b, b), (с, 9} (©) | (а, 4} (d) none o! thes 
6. If А-іх|0<х<3, хЕМ and В-іх|1<х<4, хЕМ, ta 


АХА) n (Bx B) is 
(о (0,0,0,2) rte, д) {DDI 
(à) 10,2), (1, 3), 0, 1), (2,91 
7. И А=(а, 5}, В={2, 3) and C={3, 5}, then (BQ C) X45 
(а) {(, 3), (b, 3)} * (940, а), (3, b) } 
(с) ((а,3), (b, 3), (а, 5), (b, 5)) (d) none 
8. If A={1, 2} and B={-1, 0, 1}, then (А x B) N (ВХА) В 
(а) 1(1, 1), (1,2)} (5) {0, 1), а, 1), 2,2}. 
(c) 1(1,1)) (d) none of these 
9. If A={a, b, с) and В- b, c, dj, then (АХА) П(8Х8)8 
(а) (0, ©), (с, c), (Б, b), (c, b) } (b) 10, с), (c, 0! 
(с) ((5 с), (c, Б) | (d) none: 
10. The cross products АХВ and ВХА will be equal only Е 
() А-В () А-ф (0В-4 (d) (а), (b) or (c) is 10% 
11. Let A={1, 2, 3}. ghe non-empty set B satisfying A XP 
is (a) ф (5) 1,2 (c) {1, 2,3} (d) none 
X 12. (АХВ) П(ВХА)=ф only when ` а 
(а) А=ф (6) В=ф (о А-% and В= ф (ДАП 


~ 
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On S={1, 2, 3, 4}, a relation R is given b 
E^ тие ^^ 
| (а) reflexive (b) symmetric (с) transitive (а) anti-symmetric 
14. On a set of people on earth, a relation R is defined by xRy iff 
x loves y. Then R is > 
| (а) symmetric (0) transitive (с) anti-symmetric (4) none 
М 15. On the set of all subsets of a non-empty set, the relation R, 
| d «іс a sub-set of”, is 
| ' (а) equivalence (b) reflexive but not transitive (с) reflexive, 
| transitive and anti-symmetric (4) reflexive & transitive only 
| 16. Which of the following relations іп М is NOT reflexive 
ll (a) “less than or equal to“ (0) *divides" . 
i (c) "relatively prime to" (4) “equal to? 
i The statement ‘‘a relation can be both symmetric and anti- 
symmetric” is 
| (а) true (5) false (с) don’t know.. 
18. The relation of **divides*? from A to B where A=(2, 3, 4} and 


17; 


aT 


3 B={3, 5) is 
ы (а) {(2,4)} (9)(13,3)) (с){ (2,4), (3,3) | 
(d) ((2, 4), (3, 3), (4, 2) 
19. The relation R={ (x, у)| x, уе М, x-y is divisible by 5} is 
. . (а) reflexive (b) symmetric (с) transitive (d) equivalence 
| 20. The relation R={ (x, у) | х, УЕМ, 2x+y=10} is equal to 
| (а) { U1, 8), (4, 2) } (9) { (2, 6), (3, а)} (с) { (1, 8), (3, 4), (4 2) 


(4) попе 

21. Which of the following relations on (a, b, c} is both symmetric 
and anti-symmetric? 
(а) {(а,а), (b, b), (а, 5) ] (В) (ага), (b, b), (c 1 

i (с) {(a, b), (b, а), (a, a), (b, Б) (d) попе 

22. On the set of people in Karnataka, which of the following relations 
is NOT a function? 
(а) “father of” (Б) "son of" (c) "wife of” (а) all of them 

23. Which of the following relations R={(x, y): x, YER) is NOT a 
function? \ 
(0) у=3х-4 (b) у<х (с) yx? (d) попе 
Which of the following relations іп |0, 1, 2} is а function? 
(а) ((0, 1), (1, 1), 2,0} (910,1), 0,2), @, D] _ 
(с) ((0, 1), (1, 0), (1, 0). (d) (071), (1; 2) 
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Ра —n(B)—3, then the number of one-one functions fr 
9 MU i E (6) |3 (027 (d) none ! 
26. Which of the following functions is one-one aves $ vaa] 
(а) (0, 1), (2, 1), (3, 2)} (b) (0, 3), (2, 2), (3, 1)} == 
(с) { (1,1), (1, 2, (1, 3)) (d) none 
27. Which of the following functions from (1, 2,3] to inet 
Т. onto? 
e (1,0,0,2,8,31 (010,2), (2,2), 6,2) 
(© {(, 3), (2,1), (3, 2)} (4) none 
28. Which of the following functions from (а, b, с, 4) to ia, b} ы 
constant function? Е 
(а) {(а, a), (5, а), (с, а), (а, 9) (b) { (a, а), (5, а), (с, 0, (4 2 
(с) { (а, b), (b, D), (с, b), (d, b)} (d) none 
29. Which of the following functions from (1, 2} to (1, 2, 3} it 
identity function? 
(а) {(1,1)} (910,211 (10, D, 0, 2) (d) none 
30. Whatis the inverse function of ( (2, 3), (3, 4), (4, 5) 17 . 
(à (0,2) (4,3), (5,9) (010,2, (3, 3), (4, 4,6% 
© 10, 3), (8, 2)! (d) none 
31. Which of the following functions is NOT its own inverse! | 
(а) {(1,2), (2, 1), (4,43) (811 (1,2), 2,2] 
(9 10,1), 0, 2), (3,3)) (010.2, (2,11 | 
*32,/ Which of the following functions of a real variable x is its™ 
~“ inverse? (а) -х (b) 2x (с) x+3 (d) none | 
33.“ What is the range of the function у--5--3 cos x | 
(а) R (2«y«8 (9-2<у<2 (1) попео 
34. The domain of the function х2-3х--55 : 
(а) R (b) R, (c) R-(0} (d) none of these 
Des The domain of the real valued function sin x is | 
(а) O<x<2m (b -n&x&m (с) -т/2<х<т/2 al 
. 36. The domain of the function tan! х іѕ Л. 
(а) -п/2<х<т/2 (0) –о <х< ()0<х<е (05 
№37. The domain of the function cosh x is { 
41 0) 0«хсо (È) -a сте o ()0<x<2n (позе | 
2438. The range of the fonction y—log x is 1 
(о) В @0<y<m (0) <y<0 (d) none of these 1 


лол 


ne а ли 


| 
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Ж The domain and the range of the real valued ТЕ ух are 
ы respectively 
| (а) КЕ (5)8:8, (o) R4; R; (4) none of these 
| 40, A function f(x) is defined by Л) = 1+х, x<0 
1 then /(2) is 1 9, х>0.. 
| 


(а) 3 22 2 (с) 0 (4) попс 


+1 

| 41. и f) m E is 
"m 

| (à) 3775 АЕ 28 (c) х (4) 4x 

И.х)--х2--5х--7, then the value of х for which f(x) f(x 1) 15 

(а) 2 (6) 2 (03 (4) -3 

If f(x) =x? and ё(х)--2х--1, then (fog) (2) is 

(а) 16 (0) 17 (c) 9 (d) 25 


tk: 
| Which of the following functions satisfies f(xy)—f(x)--f( y) 
(4) log х (b) cos x (c) sin! x (d) e* 
Which of the following properties doesn't define one-one fanction ? 
yi (а) fla)—f(b) implies a=b (b) a=b implies f(a)=/(b) 


(с) a+b implies f(a)+f(b) (4) none of these 
The inverse of a function will exist iff it is 
| (а) onto (0) one-one (c) either onto or one-one 


ДАН DUE MEG 


(d) both one-one and onto 
47. Which of the following functions on R has inverse? 
(а) х2-1 (b) х2 (с) 2x-3 (4) sin x 
48. The function f(x)—sin x from R to R is 
(а) one-one (0) onto (c) neither one-one nor onto 
(4) both one-one and onto 
"49. Which of the following functions from A={ x|-1<x<1} into 
_ itself has inverse? 


(0): х4-х2 (b) х5--х2 (с) sin т ‚ (d) none of these d 


+ 


-2 
50. The inverse of the function = is 


Х- 


т = (d) none of these- 


0) = ol = 913 
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Answers Ep 
ld 2c 3c 4a $a 6.6 Tb Be yj 
10.4 П. с 12. d 13.4 14.4 15. с 16. с 17.a В 
19.4 20.4 21.9 22.4 23.b 24. а 25.6 26. 71| 


28. с 29. с 30. а 31.5 32.a 33. Ь 34. а 35.4 Xi 


37, b 38. а 39.4 40.c 41. с 42.4 43.4 44a 44 
46.d 47. с 48. с 49. с 50. b. | 


5.12 Elements of wumber theory-Divisibility and congruences 


! 
1. На| 1, then ‘a’ is equal to | 
(а) 0 (01 (00, +1 (d) +1 
"2, If a | b and 5| a, then ‘a’ is | 
(а) b (b) -b (c) +b (d) none of these 
3. If p is a prime, then its divisors are 
(а) land p (b) +1 (c) +p (d) +1 and +p 
4. Divisibility relation on N, the set of natural numbers, is 
(a) reflexive and symmetric (5) reflexive and transitive | 
(с) symmetric and transitive (с) equivalence 
- 5. Divisibility relation on Z, the set of integers, is ігі 
~ (а) reflexive (b) transitive but not reflexive (c) reflexive’ 
transitive (4) none of these 2 
6. Which of the following statements is true? 
(а) а|0, Хае2 (b) 015 (c) cl ab=>claorc|b (à 
«87. . Which of the following pairs of numbers are NOT | 
prime to each other 5%; 2 1 T 
< (0) 1203and 450 (5) 126%па 111 (c) 140 and 91: (d) 22am 
2&8. If x?-y? is a prime number, where x, уе М, then | 
, (а) xty=1 (b х-у= (с) x22—1 (а) 2-2 
3*9. Which of the following is NOT true? à 
(а) If х|аапах[а--6, then x|b (b) Ifa| c and 8 |4, then 
(c) the sum of even primes 150 (d) If x |y and y| X: 
10. The g. c. d. of 475 and 495 is 
(а) 45 (Б) 5 (c) 75 (d) попе 
11. Which of the following is NOT true? ,, А 
(а) ас| ёс-» alb (b 4|5->-а|Ь (c) a|b 74!” 
(d) Ба аш c| a2» беја Ба | 
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Аа. Jf p| ab, then . 
| (а) pla ()р|аогр|Ь (др|а and р]Ь (4) попе 
1 e Ир 18 prime, then (р, а)=1 only when 
Ü ~ (a) aisprime (0) а<р (c)ais composite (d)pra 
Ч “4. p|ab implies p| 5 only when 
` (а) (р,Ә-і (Dr|a ()(р,а)-41 (d)pis prime 
li 15. The р. c. d. of 270 and 324 is 
| Say 54 (5) 18 (c) 6 (d) 36 
| 16. If (a, 5)=1 and а| Бх, then 
i (a) а|5 (ba|x (c) arx (d) none of these 
| 417. The g.c.d. (657, 963)=657х +963 (-15), then x is 
| ^^ (а) 21 (Б) 22 tc) 20 (d) none 
| 18. The g.c.d. (1985, 1986)--х.1985--у. 1986, then (x, у) is 
| @ (СІ, 1) 66, -2) (с) (-4, 1) (d) none 
| 19. The number of divisors of 24 are 
| 49) 8 (5) 9 (016 (d) 14 
20. If b za (mod m), then 
| (à т|а+ь (b)m|a-b (с) (а-Б)|т (d) (b-a)|m 
| 21. Which of the following is NOT true? : 2 
~ (a) 2022 (mod 6) (b) -3=2 (mod 5) (с) 110 5 (mod 15) 
| (d) 121210 (mod 11) 
# 22. An integer satisfying 3x 4 (mod 9) is 
(а) 16 (Б) 15 (с) 12 (d) none ` 
«22: The remainder when 40 x 41 x 43 is divided by 42 is 
(а) 2 (b) 40 (с)-1 (d) none of these 
24. The remainder when 32001 із divided by 5 is 
(а) 0. (5) 3 (01 (4)4 
25. If 25000-- (mod 17), Шеп т is 
(а) 1 (b) 0 (с) 2 (а) 3 3 
If a=3 (mod 15), б---4 (mod 15) and ab=x (шой 15), then х is 
(а) 12 (5) 2 (с) 3 (4) 5 
27. If 3x = 4 (mod 5), then x can take the value 
(а) 67 (5) 78 (с) 51 (4) 89 
28. If the integers a, b, c, d are such that ab—c-d, then 
(à) a=b (той c) (0) Бес (mod d) (c) ced (mod а) 


| (4) none of these 
d Жэ. If 3200 = ЈЕ (mod 10), then К is 


(а) 3 (5) -9 (c) 10 (d) none of these 
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30. If 14 = 172 (mod x), then x can take the value 
«зоя о so 2 (mod т) only when 
X^ implies az ! 
жұ гс Б) тосын (с) (а, b)=1 (4) none of these 
32. Which of the following is true? j 
(а) 212-7 (mod 6) (b) -3=3 (mod 3) (c) 232-12 (mod |) 
(d) -112-17 (mod 14) . | 
953, The least non-negative remainder when 2300 is divided by 13% 
(а) 4 (b) 3 (0 2 (d) 1 
` 34. The last digit in 71900 is 
(а) 1 (b) 2 (© 3 (а) 4 
2 35. The equation ax=5 (mod т) has a unique solution if 
ло (a) (а, b)=1 (Б) (b, т)=1 (с) (a, m)=1 (d) none of the 
36. The integers 0 and 1 are 
(a) prime (5) composite (с) prime or composite (d) not 
37. A value of x satisfying 1=9x (mod 10) is і | 
(a) 9 (b) 8 (с) 7 (d) 5 | 
14.38. If (a, m)=d and ах=ђ (mod m) has no solutions, then 
і (а) 4-41 (b) drb (с) d|b (d) none of these 
39. If (ab, c) —1 and (а, с)--1, then (b, с) is equal to 


(a) 1 (b) b (c) c (d) а ! | 
40. The least positive integer to which 79 x 101 x 125 is congr 
modulo 11 is ~ | 


(а) 8 (b) 6 (с) 4 (4) 5 
41. А value of x satisfying 27x=3 (mod 5) is 
(а) 18 (0) 25 (с) 20 (4) 19% 
42. Ifa=b (mod т) and n is а-!-те divisor of т, then КТ 
(a) a=b (mod n) (5) a and bare divisors of n (c) аел (m 
(d) none of these ` : 
2543, “The remainder when 250523 is divided by 100 is 
м” (а) 2 (b) 5 (c) 0 (d) попе of these 
44. When 51209 is divided Бу 7, the remainder is 
(а) 4 (4) 3 (c) 1 (4) 5 E 
ж = Sis non-negative remainder when 175%365%69 is | 
у 1715 ЗЭ 
(а) 1(9 4(0 5(96 ЖТ 


EN 
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46. A value of x satisfying 32x (mod 13) is 
(a) 27 (5) 28 (c) 29 (4) 30 
47. 5| ab and 51 a, then 
(а) 5]5 (6) 515 (с) (5, 6)=1 (а) попе 
„48. 16 | ab and 167 a, then 
* (a) 16|5 (b) b|16 (c) (а, b)—16 (4) none 
49. A value of x satisfying 2(х--3)--(3-х) (mod 11) is 
“(ау 16 (Фу -12 (c) 33 (d) none 
50. The remainder when 75x80x85 is divided by 13 is 
(а) 1 (6) 3 (©) 4 (4/10 


Answers 
| I. (d) 2. (c) 3. (d) 4. (5) 5. (b) 6. (d) 7. (d) 8. (5) 9. (d) 10. (5) 
| 


11. (d) 12. (d) 13. (d) 14. (с) 15. (а) 16. (5) 17. (b) 18. (а) 19. (2) 
20. (b) 21: (d) 22. (d) 23. (a) 24. (b) 25. (а) 26. (с) 27. (b) 28. (с) 
29. (b) 30. (а) 31. (d) 32. (Б) 33. (d) 34. (a) 35. (с) 36 (d) 37 (а) 

- 38 (Б) 39 (а) 40 (d) 41. (d) 42. (а) 43. (c) 44. (d) 45. (d) 46. (c) 
41. (a) 48. (d) 49. (b) 50. (d) 


513 Matrices and determinants 


d 2 12 
1. = = —, — 
If A | 1-1 | апа В | 11 Ї then А-28 


(0) IE 2 (9) [3 =] (©) [53] (4) | А E] 


2. If Ais a matrix of order 2»(4'and B is a matrix of order 2X3, 
then A'B-is a matrix of order | 
(a) 3х4 (5) 2x2-(c) 4x3 (4) none of these 

3. Which of the following is a column matrix? 


See 21 24% 
(а) (3 4 5) (b) (2) ev 31 ) (d) none of these С“ 
ЛГ 
З 4. Which of the following is a zero matrix? 
Ж (а) (0) (0) (о 1) (c) 0 (d) none of these 
* Which of the following is a scalar йиш i 
10 { 02 2 
(a) ( 01 ) (2% )@ ( 22 ) (4) ( 20) 


Ж 
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166 


1 
П 
56. V A is a matrix of order 3X1, В=\ 1) and C is a math 


such that 3A-2B+5C=0, then order of C’ is 
(a) 3x1 (b) 1x3 (c) 1 x1 (4) none of these 


hen 
uct АВ of two matrices is 0, t 
21. oe Ро? (5) В=0 (с) А=0 or B=0 (4) none of these 


f A is 
8. If A2-1—0, then the inverse 0 
(а) I (b -A (c) A (d) none of these | 


9. И BtA= ај T Ju 2) then A= | 
es 64 9)ө(; 2 (еј (32 )@ none E: 
дви (610 ) (2 ie). then (x, у, 2) В | 
| 


001 -32 
@ (1,2,3) (8) сі, -2, -3) (о) (1, 1, 1) (4) (0, 0, 0) 


33 =(( 9 -3B is 
11. нА-(, "TOL в- (57), tien А 


э(11|9(14191 41| | 

12. нА-| d 1 |ва а а | 
ё(23|10|322|6| 23 је 
“| пе | Заг | 
w| 55] e[ 3 s| el ІСЕР 


85 
53 
я“ шА-(34) then А (adj A) is | 

ө (23) 9(%) ©(% e í 


15. Which of the following i н а берік Mae d 


(а) (34) Ф (4: ) etui | elu. ; 
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314 


16. It йе matrix ( 1х2 ) энийг, then х= 
425 


(à) 2 (6) 22 (9-і (41 
[x24 4x 2 -4 2 
таба Ee 
18. Which of the ат matrices has ит inverse? 
^ 4 12 
NN ( 3 9) (5) (їе 1) (c) (т 2) (d) none of these 
Done of the following statements is true? 


“ (а) A matrix always has an inverse 


(b) There exists no matrix which is both column matrix and 
row matrix 


(с) If A and В are non-singular, so is АВ > 
(d) A diagonal matrix need'not have an inverse Аг! 


ax [ 27,2 ]-[ 12] а» 


3 х» 23-1 
(à (1,0) (6) (0, 2) (с) (1, 2 4471, 2) 
21. The inverse of | 372 | is 5 
[32] ој је [3$] 
22. The adjoint of the matrix | 3 ): 


pe (22) 0(34) ө јен 


23. If A аш B are square matrices of same order, then (А-+В)2= 
А2--2АВ--В2 holds only when 
„(© AB=BA=0 (b) AB=BA=I 7 АВ--ВА (4) none 
мн A is a square matrix of order 2X2, then (-2А) adj (-2A) is 
v) 21411 (9-21АГ (9-4|Ай (D4IAII 


Er ( uai) (гај (ла ош 


© 44) 6) 2,3) (дал (02 
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Ээ 20190 е 
11 
(a) 4A (9) 2A (c) A (4) 8A 


coso -sino then adj A is 
28. КА = sin@ cos , J 


| 

10 cos 0 -sin 0 cos@ sing 44 

@ | || (9 ЕЗ біп 1 ©) | созе | O| u 

29, КА, B, С, are matrices of orders 2X3, 3X5 and 4x5rm; 


pectively, then the order of the transpose of СВА“ is | 
(a) 2x4 (5) 4х2 (с) 2х2 (4) 4x4 ! 


30. The inyerse of [ seco tano ] is 


-tano 5ес0 
-sec 0 -tan 0 -sec 0 -tan Ө sec 0 ши 
(а) | tan 0 -sec | (2) Base -sec а 49 RS sa 
(4) none : 1 
15 16 17 | | 
20 21 22 | = 

17718 19 
(а) 4 (b) -4 (£j 0 (d) none of thes 
77 18 79 
32. The value of | 76 75 74 
75 74 73 
(а) 0 (0) 130 (с) 22 (4) 5 
1 1 1 

33. The value of | 1144 1 | is 

1 1 149 

(а) ађ- (b) 0 (с) ab (d) a+b+1 
34. нА-( М and B = | at , then 
(а) АВ=0 and ВАм0 (b) AB—0—BA (0397) 
(d) none of these 
umm In a square matrix the first row is the difference of 86608" 
third rows, then it is a | 
(а) diagonal matrix (Б) zero matrix (с) singular ^ | 
(4) none yo 


31. 


is 
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| 1999 2000 3 ... 
| 36. The cofactor of 5 in [ 2001 2002 4 | is 
1 15 


(а) 5 (9) 2 (0)0 (4) попе 
231 
-3 -1 -4 | is - 
-2 -5 -3 | 
(a) -44 (b) -24 (с) -50 (4) none of these 
| a-b b-c с-а 
1 38. The value of b-c с-а a-b 
№ 


| 37. The value of 


с-а a-b b-c 
(a) a3--b3--c3 (b) (a-b) (b-c) (c-a) (с) 0 (d) попе of these 


: 

| 3421 3422 |. нЕ 

| 39, | 3423 3424 | is equal to 

| (а) -2 (01 (00 (4)3 

| 21-3 $t 
i = Ы 
q^ ША Lae 8 | and B= | Ї PORT 


1 0-2 
3 4 
8 -7 8 
4 
| e i 2 | ДЕ 10 20 o] © ›[ 2 -12 о 
4 X i 
| | 41^: fn the determinant | w 2 w | where о is an ла 
| w2 1 ө) 

cube root of unity, the value of the determinant minor of w is 
(а) ы (5) «2 (с) 1+w+w2 (d) none 


| 12/355 3-2 . 
[| Ir A= [ 25 | and B= | 8 6 | then (2A—3B) is 
: 6 7 4 3 


= 12 -1 -20 0 : 
СО ӨВ > | | 
924 57 ШӨЛ Ыр 0 8 
Х (4) none 
| ког matrices А, B, С, AB=AC will imply B=C only when 
| (0) Ағ0 (b A—I (с) A is non-singular (d) none 
X "100 х, 
4. А [ 010 | ен А2 is 
1101 - 
(а) А: (b) I (с) 0 (d) none 
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"X 45. If A is a square matrix of order 3, then А-А” is a 
Ж (а) diagonal matrix (b) zero matrix (c) symmetric 


(d) none 


mg 


211 
46. The value of | 1 21|is 
112 
(а) 0 (9) 3 (0-3 (4) 4 
13 6) 
47. The value of | 3 1022 | is 
3 11 26 |: 
(а) -216 (b) 280 (с) 0 (4) попе 
111 Р 
48. If 2-1х |» a non-singular matrix, then х саш! 
: 41x take the ni 
2 23 39 


49. The value of | 0 -1 83 | is 


0 5 
(а) 249 (b) 59 (ей -10 (4) попе 


* [02 0 E 
50. If A— 34 |шав-|22 |а 


-3 2 - - 02 
uv G3) (23) ө(1:1)ая 
моҳа. If A is a square matrix of order 3 and | A| =5; then |А | 
% uw, 9500-55 (9% (4) none · E 
vip 52. Ш A is a square matrix of order 3 and | А |=3, еда) 

(a) 3 (b) 32 (с) 33 (4) попе 5 | 


2 х 24 2: 1 
53. 1t | 3 | суд = 3 63 | then 2, y anā zan : 
4 4 84 T 
(а) 1,2,1 (6)1,1,1 (92;1,2 (4) попе 
Сй 2 4—6 
-l x 3 |- 
Е 8, then x is equal to 


(а) 4 (b) -4 (© -2 (4) 2 
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12 3 
Wi s5, If 2 х 3 =0, then x= 1 
3 4 5 
| (д 5 (ы: O-§ 0-2 
| Е 5 7 | 
56. If 3 х+5 7 |=0, then x is equal to 
3 5 х+7 
(а) 0,15 (9)0,-15 (с)0, -15,2 (4) попе 
| х41 2 3 ; 
15. If 1 х+2 3 |=0, then x—0 and 
1 2х-43 
| (06 0-52 (0-2 
1 80 81 82 
ШІ 58. The value of | 83 84 85 | is 
86 87 89 


(а) 0 (b 3 (с)-3 (d) none.’ 
59. If A and B are ‘square matrices of same order, then (AB)'— 
| (а) А'В' (b) АВ (c) АВ’ (d) В'А'. : 
| 60. If A= (x 1i) where i—4/-j аш ААТ--0, then x= 
| мо 0 (91 (0-1 (ді 
‘Wf A is a square matrix of order 3 and | А|=5, Шеп | 5А | is 
(а) 25 (Б) 125 (c) 625 (d) none : 


| l.c 2c 3.6 4а Sa 6b 7.4 8.с 9.с 10.4 
П.аҰ2.а 13.a 14. с 15.4 16.c 17.a 18 b 19. d 20.4 
21.5 22.4 23.с 24.4 25.с 26.c 27.4 28.с 29.a 30. с 
31. с 32.a 33. с 34.6 35.с 36.4 37.8 38.с 39.а 40.а 
41. с 42. а, 43. с 44.a 45.с 46. а 47. с 48.с 49.с 50.a 
M) 53. а 54. ђ 55.a 56.b 57.4 58.с 59.4 60.a 
"el. c $ ~ 

514 Groups 


The subtraction on the set of integers is 

(2) commutative but not associative (6) commutative and 
associative (c) associative but not commutative (4) neither 
Ssociative nor commutative. 


р _ СС-0. Bhagavad Ramanuja National R rch Institute, Meluk 3 


GEBRA - гү 
172 АГ a 


У *Funding: ТайУ8% Heritage 'оипчаналу кана. г Denai баШ DA 
| Hy 
2L The cube roots of unity are in 
(а) АР.. (0) GP. (c) Н.Р. (4) none \ 
1:3. Оп 2, the binary operation * is defined by “нд 
T identity element is ake E. 
(a) 0 (91 (02 (4) попе | 
4. On 7, the binary operation *is a Aai а-а 1; 
273 inverse of 5 is oe = 
ete @ -5 093 (9-2 (non e eri 
"et 5. On R, a binary operation * is defined by ава 
< identity element із 1 өзен = Aa fai 
2 801 OVT (4) none Яо 


(а) (+) (5) 0-0): = ORD AN,- 
7. On R, a binary operation * is defined by-2*b=ab-+1, бн! 
(a) associative `-(b) commutative but пої associative | 
> (с) commutative and associative (4) none | 
2! Їл the system (2, 4, 6, 8) under multiplication mod 10, the їйї 
2. element is ie 

È (а) 1 (02 (94 КОХ 6 
- „ The cube roots of unity ‘form a group under 1 
(а) addition (b) multiplication (с) subtraction (d) 415 
4 10. The set of integers is a 


— a 


v 


Жи. Which of the following sets is a group under multiplication ^ 
(а) (1,3,4 (6) [1,3,5} (911,4,6) (91,27. | 

12. Which of the following sets is а group under addition ^j 
(а) (0,2,4,6) (5)10,1,2,31 (c){0,2,4,5} (016) 


15 Which of the following statements is true? г! 
(а) The multiplicative inverse exists Гог every rational! 20 

(0) addition is a binary operation on the set of ir zl 
numbérs (c) the "vector product" is a binary 27 

du tion on the set of plane vectors (d) none ший 
214. On a> set of real 21-24 
ДТ хамаа” 
@ 1 0)- О: @ none E 
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| 35 On the set of real numbers which of the following definitions 
of 


| 9 defines a binary operation 


| @ a*b-ab (D а%= (дф а= (ушш 
11620 Q, which of the following is NOT binary? : 
(a) addition (5) subtraction (c) division (d) none 


" a+b 
‚А 17. On ©, а*6 =, then * is 
340) commutative but not associative (5) commutative and 
associative (с) associative but not commutative (d) none. 
ab 
18. On Q, а“--; the identity element and the inverse of 


8 are respectively 1 
(0) 4,4 (5) 1,87 (с) 4,2 (4) none 

19. If Gis a group and a, b,c Е С, the inverse of аһ! с is 
(а) аг! be! (b) спать (с) albe. а) сал 


А 
| 20. In the group G={ 1, 2, 3, 4} under х шой 5, the inverses of 


2 and 4 are respectively 
(од 2,3 (2,4 (93,4 (d) 3,1 
41 22е set {+1} is a group w.r.t. 
| (а) addition (5) addition (mod 2) (c) multiplication (4) none 
| 22. In the group С of real numbers except —1, under * where a *5 
| =a+b-+ab, a, БЕ С, then the solution of 3*x—4*1 is 
| 03 3/2 (о) 4/3. (d) none 4 
Б 23. Inverse axiom holds іп the system 
| (9 2; under multiplication mod 2 .(6) the set of complex 
numbers under *. (с) 24 under addition mod 4 (d) {1,2,3} 
| under x mod 4 Е 
| 4. In Zo, the set of integers mod 6, the additive inverse of 2 is 
| © 2 (9-2 (c)3 (d) попе | 
Which system inverse exists for every non-zero element? 2094 
„© ©.) O Zo) (9 (Za) (де сле we 
* What is the inverse of 5 in (Ze, +)? | 
Э (0-5 (5 5 (03 (d) doesn’t exist 
E^ What is the inverse of 5 іп (7, X)? 
| 915 (2 (93 (d)doesntexist 


123 
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“. 28. Which of the following is а group? : ; 
(a) 24 under x mod 4 (5) 7; under х mod 5 x 

(с) 7д-10| under х mod 4 (d) 75-10) under х mod 5 
29. If S is the set of all non-zero 2x2 matrices of the form (s 5) 


then multiplicative identity of 5 is 2188 


(а) (51) Ф(11) © (11) (4) попе 


30. On the set of non-zero reals, which of the following is NOT id 


ва “аха Чаны (b) multiplication (с) division (4) none 
VAT 31. In the group G={ 0, 1, 2, 3, 4}, under addition modulo 5, 
the inverse of 4 is | 
()1 (02 (03 (45 • Ч 
32. ЕС is а non-commutative group and а, b, c, d E С, then 
(ab с-1 dy"! is 
(a) аг! bed-1 (b) bedla! (e) 4-1 сва“! (d)d-1c ba! 


5 5 . 
33. In the group of non-zero real numbers а= ; the solution ` 
of 2*x*5=10 is · LRS Wass iex 
(9725 ()1 (0252 (9) 5 (85, ло AS 
34. Ме set of rational numbers is a group under? 
(а) subtraction (b) multiplication (с) division (d) попе 


35. Given a binary operation table, which one of the following axioms 
is NOT obvious from the table? 


(а) closure (0) commutative (с) identity (4) associative 
-36. Which one of the following gives a group table? 


(а) ҮД ab (5) zt a b с) + *| ab (d) "| аЬ | 
а | аа а‘ ав “ba alab 
bi ab b| ab b ab. b| bb 


37. Which of the following is a subgroup of (Q, +)? 
(2'(,4) OZ.) (9(2,-) (4) попе ; 
38. Which of the following is a subgroup of (Z4, +)? be 
(а) {0} under+ (b) (0, 1} under-+ 
(c) (0,1, 2} under+ (d) none 
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39. А subgroup of Zs- {0} under х mod 5 is 
(а) 0: (51,2 (01,3 (01,4 

40. His а non-empty subset of a group С. Then H is a subgroup of 

. G if the following postulates are true in Н 

(a) closure and associative (0) closure and identity 

| (c) closure and inverse (d) identity and inverse 

41. Which one of the following is NOT a subgroup of the multipli- 
cative group of fourth roots of unity 
(а) {1} (9(1,41 (OíLi-i) (9) попе 

42. In the multiplicative group (1, -1, i, |} where i2—-1, the 
inverse of -i is 2 
@ 1 () 4 (ді (4 

43. The set of integers modulo 5 is a group under 

а) +mod 5 (b) х mod 5 (с) both (а) and (b) 24 

(4) попе of (а) and (b) Р 

8, On the set of natural numbers, define а%--а?, then * is 
^ (a) commutative (0) associative (с) not a binary operation 

none 

45. The.set of real numbers is not a multiplicative group because 
of the failure of 
(a) closure law (b) associative law (c) identity law 
(dy inverse law 

46. In the multiplicative group | 1, 9, «2, 93 } of fourth roots of 

= “апу, what is the inverse of w? aas 


(a) w (5)w (с) 83 (4) попе | АЛӘ Low 
аў In a commutative group G, the solution of axb=ba, а, b,xeGis 

(а) аьа (b) ез (c) аа (d) all of them уе : 
48. Which of the following are semi-groups: YX os 

OOH) WA.) (ші) N, -) (iv) (М, = ) 

(a) (i) only (5) (0) and (iii) 

(с) (4) and (у) (d) (4) and (ii) 
49. In the group (1, 3, 4, 5, 9} under X mod 11, the inverse of 5 is 

. (a) 3 (b 4 (09 (9 попе 

ich of the following is not a multiplicative group? 
Жа 7-(0|) (90-10) (9 Е-(0) (4) C-{0} 
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ALGEBRA 


Answers 


1. (d) 2. (b) 3. (с) 4. @ 5. @-6. (d) 7. (5) 8. (d) 9. (5) 10. (b) 
11. (d) 12. (a) 13. (d) 14. (b) 15. (d) 16. (c) 17. (a) 18. (c) 19. (4) 
20. (c) 21. (c) 22. (b) 23. (c) 24. (d) 25. (a) 26. (c) 27. (c) 28. (d) 
29. (c) 30. (a) 31. (a) 32. (с) 33. (a) 34. (4) 35. (d) 36. (c) 37. (c) 
38. (a) 39. (d) 40. (c) 41. (c) 42. (c) 43. (a) 44. (d) 45. (d) 46. (c) 
47. (d) 48. (d) 49. (c) 50. (a) 


5.15 Vectors 


1. 


s 7. ” 


9. 


The coordinates of A and В аге (1, 2, -1) and (2, 1, -1) respec- 
tively.Then BA = 

A A А A A A A 
(а) 3i+3j-2k (b) -i+j (с) i-j (d) none. 


A AA A AA 
The dot product of the vectors 2:-- j-k and i-2j4-k is 
(а) 1 2() -1 (4) 0 


. Which of the following is a scalar? 


л А A A A A л А ААА 
(а) (31.4) 3k (Ә.(іжЕ (o) ixi (4)(.01 


. Which of the following is a vector? 


A A A A A A A AA A A 
(а) (ixi). GX) (9) (хі). (д G4j)x(4j) (d) none 


A A A A A A 
. The angle between the vectors j4-4j--3k and 4i-2j--2k is 


(а) 90° (5)459 (с) сов"! (2/4/5) (4) none 


. Which one of the following is a unit vector? 


(а) (1,000, 1,0 (0, (Е, L, 

D (0,1, 0690.19 9 Q 3.9 (0 (7 =з...) 
If a—4j, 9-41-3) and c=k, then ја xB e| 

(а) 5 (b) V5 (c) УЗ (d) none 

If the vectors (2, -1, -1), (-1, 2, -1) and (-1, -1, m) are 
coplanar, then m= 

@ 2 (9-1 (91 (0-2 

-Which of the following is NOT true? 


A 
(a) the angle between two vectors 4 and B is соғ! (a. b) 


(B 6--9.8-9-2-8(0(-9)х(2-9-2(2х9 
(4) попе : 
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10. The area of the triangle, two of whose sides are represented by 
АА А A A 
the vectors 41-/--К and 3i--j-k is 
(а) 7/2 (Б) 7/2 (c) 7/42 (4) none 
^ ^ 
11. The length of the vector і-2 j+2k is 
(а) У14 (b) 1 (c) 3 (d) none 
12. If Ais (1, -2, 1) and B is (2, 2, -1), then | ВА |= 
(а) V21 ©) v20 (© 3 (4) none | 
=’ => 
Буй a and Ју are unit vectors, the angle between ptr: anda bi is 
(a) 0° (b) 60° (c) 90° (d) 180° 
— AA -» A A > > > > 
14. If a—2i-3j and b=2j+3k, then (а +b). (a-b) із 
(a) 0 (b) -8 (c) 9 (d) -10 
-If the vectors (3, -5; 7) and (2, x, 2) are orthogonal, then x=% 
(a) -2 (5) 1 (с) -3 (4) 4 | 
-» АА A -» A AA > "= 
16. If a=3i- Ја and 6=2i-+j-k, then a x(a.6) is 
(a) 0 (5) 3a (с) meaningless (4) none 
17. The cosine of the angle between the vectors (2, 4, -2) апа” 
(1, -8, -4) is (a) 409 5 (0) E (d) none 


=> > > > n 
18. П de! three чий" теа Wwe b, e are such that a zm b+c= 


thena: btb ата ЫН (и) 3 OF O20 t 


55 
“19. [а |= з, | E |=4 and [а +b | =vT3, then |4- -81- Use 
(а) 31 (b) У29:(0) V37 (d) none vea (Әл? > 


eu 
20. 1f the three points (1, 2, 3), (2, x, 3) and (3, 4, 5) are саев (8 26: 
then D 0) 5 (0 3 0) 4 (4) попе 1 f 


21. ка а= 5i-3j and 5 АННЕ, then the length of the vector 22 xb is 
ж, У176 (b) 188 (© №430 (d) none 


E Egi a and b B represent adjacent sides of a quadrildteral with - 


а + p l (а. -B, then the quadrilateral is 
s cp ы; (5) trapezium (c) rhombus (4) rectangle 


Ч с ! 
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423. A unit eso perpendiculum ш the plane determined by the | 
шин i4 4+8 and 2-3-6 is) 


(a) (4-34-25) | 429 (b) (-4i-3 125257 29 (0 (+-2Ю)//5 
UN кове 
24. If «-із-% and b=3i- -j4-2k, then the angle between a a+b b 


and EIE is (a) 0° (b) 30? (c) 60° (d) 90° 


~ 


A A -» A A A > > > | 
25. Ма-14]-2Е, Б=-1+2)+-К and c i-2j-+2k, thena-(bxc)is = 
(а) 9 (5) 12 (с) –6 (4) 0 | 
A АА A A А. 
26. The scalar triple product of 14-2), j-+2k and i-t-2k is 
(a) 8 (0) 6 9 2 e none 
* 27. The vectors 21-6 j-3k and 4 r3-k are inclined to each other 
at an angle (a) cos! $ (b) сіп”! Үн (с) "14 (4) попе 
28. The area of the parallelogram with adjacent sides represented 


AA A A AA 
by the vectors 3i-j-3k and і--2)-К is 


(а) 74/2 (5) 747212 (с) МЗ (d) none | 
> > > > = = \ 
жээ. If |а |=10, | b |=2 and | a xb |==12, еп | a. | is 


(a) meaningless (5) 8 (с) 16 (d) 24 
30. Which of the following is a unit vector? 
(0) (ст Jp уз) 0G p (Gino, cose, 1) 
(d) (sin«,cos « cos В, cos« sin 8) 
«31 The volume of the tetrahedron ABCD where A=(0, 1, 2), 
B=(3, 0, 1), C=(4, 3, 6) and D=(2, 3, 2) is 
(а) 1 (5) 6 (с) 36 (d) none 


> > 
эр. The үке axi Xa) is 


204187 (a) 0 (6) 175 (с) Иа (4) попе 

415733. The cosine of the angle between the lines АВ and AC, where · 
A, B, C are the points (1, 2, -1), (2, 0, 3) and (3, -1, 2) res- 
ртс 18 be 


19 
(a) PLE. 5 (5) я (с) SANE (d) none 
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34. The volume of the ра ов ын ыгы: ET edges. re- 


presented by the vectors 21-4)--58, ij and 31-5) 128 is 
(a) 16 (b) 20 (с) 8 (d) none 


35. The cosine of the angle between the vectors 21748 and ix2jtk 
is © 1 93 (9$ @Фз 


“ 36. Xa e and ТИ are unit vectors, then ab is 
` (a) a unit vector (b) at EON vector when a alle 
(c) а unit vector when Ж 1 T (d) nons 


37. Yf the sum of three unit vectors is 0, then the angle between 
any two of them is 
(а) 0% (5) 60% (с) 120° op none 


38, If the Тан of the vectors ab and a a ary are equal, then 

_ (а) ERU ОНИ дале (4) попе 

39. If А and 2- 3i 4j 86, then (248) х(а += 
@ 9 o I (c) 231-3/ 8 Oe ко 

40. It a.b a.c, then a is perpendicular to =. AG T 


ағ то 


(a) 2 (be (bande (48-с a” e ок одо! 
A 


41. The scalar triple product of the vectors i+j, j--k and k +i is 
(a) 1 (9) 2 (c)4 (d) none 


-» A A -» A A 
42. И OA=i-j and OB=j - К, then a unit vector perpendicalar 
to ын plane. ДО 15 доо 


(a) B 047-9 (6) Т (41-09) (с) 04:44) (4) попе 
43. en (ЕХђ+Е. Uxi)- 
(a) 0 (5)1 bd 3 (d) none 

44 (2-0) x (atb ; 
(a) 9 (9) (48 – ШҮ (с) 2(a xb) (d) none 


И Zand В are unit vector | each other, then |a x b | is 
* (а) 0 @ 1 (с) can't say for sure (d) none 


\ 
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= > o> o> 5 25 

» 46. Ifa+b+e=0 1111: 
= (а) 9 бус can’t find OE c ха (4) ахс 


(17 if 280 and Гү are unit vectors inclided at ап angle 120°, then 


Шин (a) 1 (b 2 (0 à (4) попе 
48. На a —(1, 1, -2), b —(-1, 2, 1) Go -2, 2), then a unit 
vector parallel to at b+ св 
1 1 
(а) ve e 1,1) (b) 13 (1, 1, 1) 


1 1 
(с) Уб (1, 22; 1) (d) yah =, 1) 


> > > > -» -» -» 
299. И a--b--c-—0 аш (4|-5, |b|=12 and | c]=13, then the 
-» -» 
anlge between a and 5 is 
(а) 0 (b) т/2 (с) cos! 2/4/5 (d) попе | 
50. Ifthe volume of the parallelopiped formed by the vectors (1, —2, 3), 

(2, 1, -1) and (0, x, 1) is 12 units, then x= 
(4) 0 (5) 3 (c)1 (4) none. 


2 A A A A А A 
51. A unit vector | to both 3i+-j+2k and 2i-2j--4k is 


ЕТ A i j Ё A А Lk 
1 
(а) = (у= ES к git к = ме - Е ф попе ` 


эмийг a=(1, 2, -1) and ба =(2, 3, 1) , the projection ofa. a on 5 is 
(а) Vi4/2 (5) 7/46 (e) i (d) none 
53. If the scalar product of the two vectors (x, 2, 3) and (2, 9, х) 
is 12, then x is 
(a) 18/5 (5) 6 (c) 12 (d) none 


54. The са ч the angle between the vectors 3i 4j and itj+ Ё is 


м 74 Ут 
(а) d (0 = i s jj (Ф none 


55. The scalar ie oe of the vectors (2, -3, 1), (1, -1, 2) 


and (2, 1, -1) is 
(а) -20 (6) -14 (с) 0 (4) none 


"RAE CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 
OBJECTIVE TYPE PROBLEMS 181 


Answers ^ : 


1. (b) 2. (c) 3. (b) 4. (c) 5. (d) 6. (d) 7. (c) 8. (a) 9. (с) 10. (c) 11. (с 
12. (a) 13. (c) 14. (a) 15. (d) 16. (c) 17. (c) 18. (d) 19. (c) 20. (5) 
21. (d) 22. (c) 23. (d) 24. (d) 25. (а) 26. (5) 27. (5) 28. (a) 29. (c) 
30. (4) 31. (5) 32. (5) 33. (а) 34. (с) 35. (4) 36. (4) 37. (с) 38. (с) 
39. (a) 40. (d) 41. (b) 42. (b) 43. (b) 44. (c) 45. (b) 46. (c) 47. (a) 
48. (b) 49. (b) 50. (с) 51. (6) 52. (a) 53. (b) 54. (a) 55. (b) 


` 5.2 TRIGONOMETRY 


5.21 Properties of triangles and solution of triangles 


1. 


2. 


өзе 


(The problems are related to a triangle АВС) 


The ratio (a-b) : c is 
B c A-B 
(a) cos a : sin E (by c0575-: sin 2 
А-В , C 
(c) sin 2:91 5 (4) попе 
52-с2 
is equal to 
3 зїп (8-С) cos (B-C) 
(a)-sin(B-C) /sin(B+C) (2) MENT (c) ~- SR A 
(d) none 
cos 2B соз 26.. 3 
Ба See 
1 1 1 Ї 
(a) 52-с2 (0) 272 Хеј та TU (d) none 
: 24 рс? | 
= эс салааг » then k= 
(а) 1 (5/2 (0 3 (4) попе 
If the sines of the angles of a triangle are in the ratio 1:2:4, 


then the sides are in the ratio 
(а) 14:16 (8)71:2:4 (с) 1:4:8 (4) none 


. If the sides are 2, 3, 4/7, then the cosine of the greatest angle is 


QC 4714 (6) ИМТ (с) Ш2 (4) попе 
If а=8, 5-6, c—4, then sin A= 
(а) v3/4 (9 ума (visi (d) none 
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8. И a 3, b=V2 and c=(v6-+V2)/2, then tan A= 2. 
(а) 1,3 8) УЗ (0 -І (d) -v3 > 


9. Тһе circumradius of the triangle ABC, И 5—4/3, c=1 and < 
=30° is (a)í (6) 2 (0 1/2 (d) Уз 
¥ 10. The circumdiameter of A ABC where A=60°, B=45° and 5—5 | 
is (а) 57/2 (5)/5/2 (с) 10/2 (4) none Я 
11. In ДАВС, if а= 42, c—4/3-1 and В=135°, then b= | 
(а 1 (02 (0243 (04 “28 
12. The greatest angle of the triangle with sides x, у ад: 
Мхг руху is (а)120% (b) 135° (с) 150° (d) 105° | 
13. If Б cos Ң--с cos C, then the triangle is 
(a) isosceles (5) right angled (с) either (а) or (5) 
(d) both (а) and (Б) . 
14. If 52--a? > с2, then С is 
(a) acute (b) obtuse (о) right angle 
15. 5(8-гс) cos A= у | 
(а 0 (6)a+tbtc (0) 2 (а--Ы--с) (d) попе => 
16. If the ratio of two sides of a triangle is 2-–4/3 and the included ` 
angle is 60°, then the difference of the other two angles is 


(а) 90° (6) 120° (с) 45° (а) 30“ 
17. If A=120°, 5—2, C=30°, then а= 
(9 2/3 (02 (0 32 (а) 1/2 
518. 1£5—30, с--20 and B=45°, the number of possible ДАВС is - 
(а) nil (5) 1 (c)2 (d) none 
19. На, b and A are given, the number of possible A ABC is 
(а) nil (0) 1 (c) 2 (4) any one of (а), (b) ог (с) 
Ж 20. If 5—50, c—140 and C=135°, then the number of possible 
triangle ABC is (a) nil (5) 1 (c)2 (4) none 
“21. И 5—25, с=30 and B—120^, then the number of possible 
ДАВС (а) nil (51 (02 (4) попе è 
22. If a=7, b=5 and c=8, then A= 
(а) 30° (Б) 120° (с) 60° (4) 45° te 
23. The greatest angle of the triangle with sides 3, 5 and 7 is” F 
Ма (а) 90° (Б) 105° (с) 120° (4) 150° у 


* 


НА 


у А. 
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24. И a=3, b—24/3, с=>3, then A= 


(а) 30° (5) 45? (с) 60° (а) 75% 


25. The smallest ап е of a triangle with sides 2, 4/6 and 4/3-1 is 


(а) 15° (Б) 30° (с) 75° (а) 60° 


. The greatest angle of a triangle with sides 1/6-1/2, 24/2 and 


24/3 is (а) 120? (Б) 150° (с) 90° (а) 105° 


. The greatest side of A ABC where а--2, B=120° and С=30° is 


(a) 2 (5 2/3 (0) 3/2 (а) попе 


28. The smallest side of A ABC where A=30°, B=135° and c= 


V/3-lis (да (bb (дс 


. The smallest side of A АВС where B=60°, C—15? and 5 —4/6 is 


(а) Уз (0 УЗ (0) 2У3 (а) уз 


1 1 5 
. На-,7%4 2 b— 642 and C==60°, then c= 


(a) v3 (Б) V3/2 (с 2v3 (d) none 


B 
. If a—2, b=+/6 and c—4/3--1, then cosec — із" 


2 
(а) 2 (9 у2 (0 21у3 (03 


. И the angles of a triangle are іп A.P., then one of the angles 


must be (a) n/6 (Б) 1/4 (o ҡ/3 (d) 7/2 


. If a—6, A=45°, B=60°, then c is 


(а) 34/6 (b) V6 (с) 3(/3+1) (d) попе 

If 5—2, B--30? and c—24/3, then C— 

(а) 15° or 165? (5) 30° or 150° (с) 75° or 105% (4) 60° or 120° 
На-=2, b—4/6--4/2 and В =150°, then c is ж : 


“(а) узы (9) у2 (0 УЗ (4)2 


Ша--2, b—4/2, c—4/3-1, then C= . 
(а) 30° (0) 60° (с) 45° (а) 15% 


. If the sides of a triangle are in the ratio 1:4/3:2, then its angles oe 


are in the ratio 

(а) 1:4/3:2 (5) 1:3:4 (с) 1:2:3 (4) 1:3:24/3 

Тһе angles of a triangle are in the ratio 2:1:3, then the ratio 
of the smallest side to the greatest is 

(а) 12 (B 2:/3 (0 V2: УЗ (d) none 
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| 


39. If a—25, 5--52, c —63, then tan € is 


2 = 


(а) 94: (D 95 (с) 9/7 (d) 9/8 


40. If A=30°, B=135° and c= 3-1, then 5 — 


(а) 42 (М v3 (02/2 (02 


Answers 


1. (8) 2. (а) 3. (9 4. (b) 5. (9) 6. (а) 7. (с) 8. (b) 9. (а) 10. (b) 
11. (9) 12. (а) 13. (с) 14. (а) 15. (b) 16 (а) 17. (а) 18. (9) 19. (d) 
20. (b) 21. (a) 22. (с) 23. (с) 24. (c) 25. (а) 26. (a) 27. (9) 28. (0) 
29. (d) 30. (5) 31. (a) 32. (c) 33. (c) 34. (4) 35. (4) 36. (d) 37. (с) 
38. (а) 39. (с) 40. (4) 


522 Inverse trigonometric functions 


1. 
8. 


«3. 


sin! (-1) is : 

(a) 1/2 (40 (с) -т/2 (а) попе 

cos! (-1) - cos! 0-- Орь 
(а) 37/2 (b) т/2: (с) -n|2 (d) попе 

sec! 2--cosec! (-4/2)-- 


(a) 5 (b) = (c) 5 (4) попе 


. 2 tan! (—1)+cot! (0)= 


(а) 0 On (д -п (а) -т/2 


. cos! |со5(-т/3))-- 


(а) -n/3 (5) п (с) E (d) none 


. tam! (tan 700°)=. 


(а) 20° (5) -20° (с) 160° (d) none 


aoe 


4 
(a) л/2 (bm (c-n/2 (а) none KOR 


Жа. eni [ae -5 )]- Os? у 


(а) 0 (буту2 (0-н/2 (4) none | 
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| 9. cos (2 sin" 1)-- 
(а) 0 (5) –1 (c)! (а) not defined 
E 10. sin (tan! 3)= 
j (а) 45 (5254 (с) 34 (а) 5/34 
| 11. cos (cosec! 3) = 
| (а) 45 (Б) 3/5 (c) (а) none 
| 12. tan [ sin"! (-3/4) ] = 
| (a) 3[47 (b) ЗУ (с) -2/4/7 (а) none 
1213, sin [ cos“1(-2/3) | = 
| гн (а) V3/5 (9) V53 (с) -у3/5 (а) -v5/3 
1 14. sin [ sin! 18 - cos! 3 ]— 
| (a še (6) 68 (018 (а) попе 
| 15. cosi (sin 220) | 
| (а) 130° (b) 50° (с) 40° (d) none 
| 16. cot (cos! 4) = 
(а) 24/25 > (b) 25/24 (с) 25/7 (d) попе 


1 
1.25 417. cos ( 2 siri 72) = 
2 (а) -35 (М1 (9 3/5 (4)3/5 


j 18. If tan! (тә) -—tam-! a-+-tan-! b, then (a, b)= 
E (а) (бх, 2x0 (5) (5х, 3x) (с) (5, 3) (d) none 
| 19. sin! cos (-105°)= 

(а) 15° (фу -15% (с) 165° (d) none 
20. sec [cosc! (-18) ] = 

(а) -42 (95% (о) M (d) попе 
21. 2 tan! $ Наш! 1-5 : 

(а) т/2 ит! (о) tan! 2% (d) Л 
22. cos! $-rcot! $— 


@ т © т (c) cot! 2 (d) none 


ЕС 23. sin (tan! x) when x< 0 
(а) -x/Vi+x (b) VIF (0) vix (а) xI VIF 
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24. tam! }-Наҥ! i- 
(а) п/2 (b) п/4 (с) tan i (d) tan! $ 


425. sin (2 cos! 5 is equal to 
(а) 44/519 (b) 4/53 (с) 4v5 (d) 12/95 
-2 sin! ээ 
He (0) ұз (Б) 28 (048 @- 25 
21. И tan! 1--tam! $+ tar! ее then x= 
-@) 1 0$ (04 MF 
28. А value of x satisfying sin! x—2 tan x is 
(а) 1/72 (9) 4 (01 @ уЗ? 
29. Which of the following doesn’t exist? 
(а) тапг1(-180) (Б) sin! (o/2 [-/3) 
(© seci./2 (4) cos! (-2/42) 
30. cos! (-cos3 п/4)= 
(a) Еш (0) -F (c) 2 (4) попе 
831. If cos! (3) ==! х, then x= 
(а) -У3/2 (b) V3/2 (с) $ (4) doesn't exist 
32. sin! х-Гсоз”! x=7/2 is true for 
(а) all x (b) х>0 (д х+0 (d) none 
33. sin (sin! x)—x is true for 
(а) all x (5 -1 <х<1 (o -п/2 «хє п/2 (d) none 
34. tan (tan! x)—x is true for 
(a) all х (b) -т/2<х<т/2 (с) хэ0 (d) none 
35. И 2 cos! jo x, then x— : 
(а) 3 o 3 (с) 4, (d) попе 
36. If cot! 45,--со5:1 15--соҒ! x, then x= 
(a) 0 (1 1 (c) infinity (4) none 
37. tam! j-rcot! 4— 
(а) tan! үү (Б) tan 3} (с) tam! 13 (4) tan! 1 
38. cos (2 sin! })= 
(а) уз? (8) МУЗ © Шу2 (4) T 
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39. sin ($ o = 


(а ) - PIS (b) —== 75 10 (© су Мз (4) попе 
7 
(а) п/14 (Б) 2x/7 (с) һ/7 (d) попе 


41. tam? (sim! x)= 


(=) 


| 
| 
| 
C x x x x2 
| @ ло One Фр: OTa | 
| 42. И sin! гуд tei! уз = =cot! x, then x is : 
1 (a) infinity (5,0 (0 3/5 (4)1/5 
1. 43, The solution set of the equation tan! х--(ап“! (1-х) =7/4 is 
| (а) {0,1} (910,41 (011) (4) none 
| 44. If sin"! x-tam! 8-4ан! $, then x= 
| E (а) 4/5 (8) 315 (c) 34 (а) none 
— 45. If sim! 4/5--cos-1 2//5 = tar! <, then «— — - 
(а) 11/2 (8) 11/4 (су 113 (d) none 
46. Which one of the following is true? 
(а) tan`! (-3/4)=cos-! (-3/5) (0) сіп”! (-4/5)-«сов-! (3/5) 
(с) cos! (—3/5)=7-sin-! 3/5 (4) none 
47. cos-l cos 350°-sin-! sin 3507-- 
r (а) 0° (6) -20° (c) 110° (4) none 
48. simi x is equal to 


| Е (а) Z tosi х (b) cos! У1-х2 (с) tani TS 5 (9) попе 


49. ‚сот x-cot! A when x, у > 0, is equal to 


Бо (а) таг! 1 = (Б) сос! (25 ) 


LE. 

F (9 ert | 5 (a) зас | = : 
T 5. tan [ si! (-1/2)-cost 5/32] is equal to 
yes (а) УЗ (D-y3 (01//3 (90 
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51. The solution of cos! x-+tan™! x=7/2 is 
(а 0 (6) 0, 2/3 (90, 1/3 (4) none 
52. The values of x satisfying cos-! (2x2-1)—2 соз”! 1/2 are 
(а) 1/2, У3/2 (b) -.1/2:-,/3/2 (c) 1/2 (d) none 
53. The solution of cos"! 2x=sin! x is 
(0) = (b) 5/4 (с) 215 (d) none 
54. The values of x satisfying (аш! х--2 cot! х=27/3 is 
в) +уз (9-7. V3 (© V3 (@ none 


1 
55. If xt == then tan! x= 


(а) +n/4 (М т/4 (0 -п/4 (d) none 
56. The principal value sim! х where х-1/х--0 is 
(а) п/2 (5) n/2;3n|2 (c) +n/2 (d) none 


57. созес! 5/3--cot! 7= 


(а) т/2 (о) 3m/4 (сут (d) nj 


Answers 


1. (c) 2. (5) 3. (а) 4. (a) 5. (b) 6. (5) 7. (с) 8. (4) 9. (5) 10. (с) 
11. (a) 12. (5) 13. (5) 14. (c) 15. (a) 16, (4) 17. (4) 18: (b) 19. (9) 
20. (b) 21. (4) 22. (b) 23. (d) 24. (b) 25. (a) 26. (a) 27. (с) 28. (с) 
29. (d) 30. (c) 31. (d) 32. (4) 33. (b) 34. (0) 35. (4) 36. (a) 37. (a) 
38. (d) 39. (b) 40. (a) 41. (d) 42. (b) 43. (a) 44. (b) 45. (a) 46. (c) 


47. (d) 48. (c) 49. (d) 50. (5) 51. (а) 52. (c) 53. (а) 54. (с) 55. (0) | 


56. (c) 57. (d) 


5.23 General solutions of trigonometric equations 


1. The general solution of 2 cos x+-1=0 is 
(а) 2лт-Ет/3 (b) 2лтх--213 (с) 2лту3-т:/6 (d) none 


2. The general solution of 2 cos = 3s 


(а) 2пт-Е-т/6 (b) 4пт--т/3 5 4nn+21n/3 (d) none 


3. The solution of cot 7. —-1//3 such that 0<х<2т is 


(а) 7/3 (b) 2n/3-{¢) no solution (d) none 
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4. The number of solutions of the equation (tan х-1) (4 sin? x-3) 
=0 such that 0<x<27 is 
шиш (а) 4 (5) 6 (c) 5 (а) 3 
i 5. The solution of 2 sin х-созес x=1 such that 0<х <27 is 
1 (а) т/2, 7n|6 (b) т/2, т/6, 7т/6 _ 
| (с) т/2, 71/6, 11т/6 (d) none 
| 6. The general solution of tan x --(ап 2x-+-+/ 3 tanx tan2x = 1/3 is 
| (а) пт/|3--т/2 (Б)пту3--т:/6 (c) nn[3--n[3 (d) пт/3--т/9 
7. The general solution of sin 2x-+-cos х =0 is 
' (а) 2пт-Ет/2; nx--(-1)n/6 (b) пт)" 2; xr ETÀ 
(c) 2пп--п/2; nn-(-1)"n/6 (4) none 
8. The general solution of 2 tan x sin x —tan x is 
| (а) пп ("тиб (b) пк; пт-Ет/6 
(с) пп;птп-Қ-1)7т/6 (d) none 
9, The solution of sin х--1=<05 x such that 0<х<2 18 
(а) 0, т (b) 0, n/2 (с) 37/2 (d) попе 
10. The general solution of sin 3x--sin х--0 is 
3 (а) пт/2 (b) пт (с) 2пт (d) none 
Tom 11. The general solation of tan x-tan (л/2+х)-=2 is 
| (а) nn--n/4 (5) nn-n|/4 (c) пп--т/4 (d)2nn--n/4 


12. The general solution of cos 5х--зіп Зх —0 is 
(a) i (an +7/2); 2 Олд) (b) пк +п/4; пт|2-т/8 
4 Опт--т/2); + (2пп-п/2) (d) попе 5 
| 13. The generat solution of cos 6-с05 70 =sin 40 is 
(а) пт/4;. nn[3--(-1'n/12. (b) пт/2; пт/3--(-І)! т/18 
(c) пт/4; nn/3--(21)'5/18 (d) попе 
14. The general solution of tan 4x tan 6x —1 is 
(а) (2n2:1)n/20 (5) (4п-Е1) 7/20 (с) (2п5-1)т/4 (d) none 
15. The common general solution of the equations tan 0— -1//3 
and sin 9—-1 is 
(а) 2птс-Ет/6 (b) пт--т/6 (с) пт-т/б (d) пт—п/6. 
16. The general solution of 4/3 cos х--зіп х--3 is 
(а) 2пп--т|6 (Б) 2пт --m/3 (c) no solution (d) none 
The general solution of sin 5x—sin 3x —0 is 
(а) nnj2;2nnzd m2 (b) пк; 2птк-і-т/4 
(c)nn/A;2nnz:n]|2 (4) none : ы 


17 
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18. The general solution of 4 sin? x=1 is 

(а) пт--(-1) т:/66 (b) nx-(-1)"n/6 (с) пт-і-т1/6 (d) none 
19. The general solution of sin x--cos x—4/2 is 

(а) 2лп--т/4 (b) nx--(-1)'n/4 (с) 2nndm/4 (d) попе 
20. The general solution of 2 sec х —tan x+cot х is 

(а) nr-4-n/6 (5) 2пт--т/6 (с) пп (2" пјб (4) none 
21. The general solution of cos 2х--сов x+1=0 is 

(а) 2nn-+7/2; 2nn+2n/3 (b) пп; пт-(-1)" т/3 

“(с) 2лт--т/2; 2пт--5т6 (4) попе | 
22. The number of solutions between 0 and 27 of the equation 


cos? == cos? х is 


(a) 0 (5) 2 (c) 1 (d) none 
23. The general solution of sin 2x —cos 2x is 

(ду пт--т/4 (b) 2птт-Ет/4 (c) пт/2--т/4.(4) птх/2--11/8 
24. The general solution of tan 4x —cot 5x is 


п an, п ‚пт, п 
— (b) —+— А 
(а) ante (6) 3 19 9 s (d) none 


25. The general solution of sec2x—2 (1-tan?x) is 

ofa) пт-Ет/6 (b) 2nn+n/6 (=) nn-En/6 (d) none 
26. The general solution of sin? x--sin x-2=0 is 

46) ту-К(—1)"т/2 (5) 2пт-Ет/2 (c) пл+т/2 (d) none 
27. The general solution of sin 0-Г-5й 5 Ө=зїп 30 is 

(а) пт/3; nn--n/6 (b) пт--п/6 

(c) пт/3; пп--т/6 (4) none 
28. The general solution of cos 20—cos?0 is 

(а) пл/2 (Б) 2пп (с) пт (d) none 
29. The general solution of бап? x-+-cot2 x=2 is 

(а) пт/4 Шупт--т/4 (с) 2лт -ЕпИ (d) попе 
30. The general solution of cos (3x+-2)=4 is 


"7-6 - 
(а) 2лт + m (5) 2nn + = 9 5 (с) no solution 40) попе 
31. The general solution of cot (2х--п/6)=1 is 
(а) nn|2xn[I2 (5) пп|2--т/12 
(Onn/2tn/24 (4) пп/2--т/24 
32. The general solution of sec?x—-1 is ` 
(а) 2пп-Еп (0) пт-Ет/2 (c)2nm (4) попе 
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33. The general solution of cosec?x --2 is 

(а) пп "та (b) nx --(–1)" (-т/4) (с) no solution (d) none 
34. The general solution of sec' x ]-tan х--0 is 

(а) nn--(-1!n/2 (b) nn (с) no solution (d) none 
35. The general solution of sec x-1—tan x is 


(a) nn (Б) пт/2 (еј 2nr (d) попе 


Answers 2 : 
1. (b) 2. (5) 3. (c) 4. (5) 5. (c) 6. (4) 7. (с) 8. (c) 9. (d) 10. (а) 11. (а) _ 
12. (c) 13. (c) 14. (b) 15. (d) 16. (с) 17. (с) 18. (с) 19. (а) 20. (с) ~ 
21. (a) 22. (a) 23. (d) 24. (c) 25. (c) 26. (a) 27. (c) 28. (c) 29. (b) 
30. (d) 31. (d) 32. (a) 33. (a) 34. (c) 35. (c) 


524 Complex numbers 
243i _ 
1. The conjugate of 142i 5 


1-2 


243i 2-3 2 
w E др) Fotos 40 


1-4. 
«2. The multiplicative inverse of 18 


(а) 1-і (b) 1-i Mi (4) уй 
03. The imaginary part of the conjugate of 4-і is 
(а) i (5) 4 (01 (0) -І 
4. If 4i-6=(a-+ib) (1-4), then (а, Б) is 
(а) (5,1) (6G. 2 (0) C5 1)- 09 (5, -1) E 
5. The amplitude of 12./3+-12i= 
(а) т/3 (y ni6 (с) 2nj3 (d) none 
6. The amplitude of – 81— 
„Я 0 (Шет (с) -п (d) попе 
„7. The amplitude of -3i= Ы 
(а) 1/2 (b 3т/2 (с) -л/2 (d) none 
8. The amplitude of —4 —3i 
(а) tani} (Б) апі (0) tanl -n (d) -n -tani 3 
4(сов 230? -- i sin 230°) 
9. The polar form of the complex number => (со5 75521 sin 75°) — 
(а) соз1502--18ш 150° (5) 2 (cos 150*-i sin 1095 
(c) 2 (соѕ 120°+i sin 1200) (4)-попе 


> 
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TN. а „10. The modulus of the complex number (2--i)? (3-21 — 
v d (а) 63 (5) 65 (с) 75 (d) none 
— — . *11. The modulus and amplitude of the complex number 
23-05 (2+-i)?-4(2+-)+-5 are 
(а) 0:0 (5)3:0 (00; п/2 (а) попс 

‚ 1-i\ 100 
X 2 12. The modulus and amplitude of iz i) is 
d (а) 1,-50т (0) 1, -1007 (0)1,0 (4) none 
_ 13. The amplitude of sin « +i (1--cos <) where 0< < <7 is 
T (à «2 (0) -«/2 (д т/2--«|2 (d) п/2-« [2 
| 14. The modulus of 14-со50-Ғі sino is 


(a) | 2 cos 21 (b) sin 7- (92482 (d) 2 cos 5- 


т т 
15. The amplitude of the complex number 1--cos * ti sin — is 


5 
(а) п/5 (5) т/10 (с) n/20 (d) попе 
=) is equal to 


@ 1 @-1 (ді (d) -i 


5 
16. (cos = -і sin 


1 1 
17. If 2 cos « -х---- and 2 cos у {Веп2 соз ( «< --8) is 


(а) (+=) (+ =) (b) xy- 505 — (d) xL 
1+iv3 = А 
УЗ 4 
(а) т/3 (b) т/6 (с) т/4 (d) none 
19. 2 (cos 210°+i sin 210°)= 
(a) v vd (b) УЗ- (с) -у3-і (d) -ү3-4 
. If 21==12 (сов 300?--i sin 300°) = - 
420 ae (-150")), then pt ) and 22=6 [cos (—150?) + 
(а) --2i (Б) 2i (c) 2 (d) попе 
21. The point in the complex plane corresponding to 2-2; lies in the 


: g first quadrant (b) second quadrant 
(с) third quadrant (4) fourth quadrant 


18. The amplitude of 
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| : 22. Тһе чур st Citi (У3-Н) is 
i ~ @ > ын w 2" z oT = (а) попе 


| 23. The кеніші of аы үү is 
| (а) = w= пот T (d) none i 
.  *24. The amplitude of | T 
| (à п? (b) т (© -n (4)-т/2 
3-2 . 
25. The modulus of 2+ y | 
(4) 0 (b! (o 23 (4) 13 < 


26. The amplitude of 2 + 2) is 
(a) т/2 (b) -т/2 (с) 9т/2 (d) попе 
(1+0 (У3-ғ) , 
(1- SUEDE 


@ v2 02 (03 (0-5 
28. If z4=i, then one of the values of z is 
(а) i (B соз +isin = 
29. (4/3-1)-- 
(а) 164/3-4-16i-- & - -164/3-16i (c) -1643416i (d) none 
«30. (sin 0-І-і с050)17= 
(а) sin 17 0-Е: cos 170 (0) cos 17@+isin 176 
x © sinl70 -icos170 (d) cos 17 0 - i sin 170 
31. (cos 0--1 sin Ө)% (sin 6 -i cos 0)5== 
(a) sin90 -ісо590 (b) sin@+icos 0 
(c) cos90-risin90 (d) cose -ìsin 0 


27. The ES of -———— 


(c) cos T -Н sin + (4) попе 


т ТҮ 
32. Which of the following is a cube root of cos 15 і sin 15 ? 


-isin — в ® cos — = +isin ЛЕ 


(а) coszz 5 


5 
(с) cos = is 4 біп 15 > (а) попе % 


* CC-0. Bhagavad Ramanuja National Неввагсй Institute, Melukote Collection. 
лең "ели 217 5 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 


194 TRIGONOMETRY 


4 33. If v is an imaginary cube root of unity, then (1--о)3-(1--»2)3 is 
(а) 2 (Б) -2 (с) 0 (4) попе 
34. The amplitude and modulus of (1--1)4 are respectively 
(а) -п,4 (М п,2 (д т,4 (4) т/2,4 
35. Тһе amplitude of one of the values of (-¥3+i)® в _ 
| (4) 25° (5) 50° (с) 15° (4) попе x 
36. If z6— –1, then опе of the values of z is 


„т . mn TREE 21 
(a) cos zti sin > (5) cos 3 тізіп <- 
(c) cos 2n-risin 2n (d) none 
37. One of the fourth roots of —16i is 


(a) -2 (ss -isin ^) (5) - -2(co вэ) 


(c) 2 (cos т-і sin 5) (4) none 
38. Ifa complex number has its modulus 1, then it lies in the Argand 
diagram on 
(a) the real axis (b) the imaginary axis 
(c) the unit circle (d) none 
39. The of the fourth roots of unity is 
(а) 4 9-4 (ді (20 - 
»40. The amplitude of the дшше of the complex number 
eve) i 33 
(4) - = (5) E (c) T (d) none Ж 


-41. (1-48--1-08-4 

(а) 28cos n/8 (5)28 (с) 25 (4) 24 
(cos 6-Н sin Ө)? 

(cos @-isin@)* 

(a) cos 36-+isin 39 (Б) cos 30 -і sin 30 
(c) cos зоон (4) попе 


g жаз. pio Шеп z20— 
m © 4-2: (8) – Hii (c) p (d) none 


42. 
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4d i(2+i) er (ез| _ 
E à 1-2 = 
БЕ (а) 25 (b) 5 (4) 125 (d) none 
A3-ri 
ges i 
(4) 0 (b) = (с) т (4) попе 
e 46. The real part of (1--соѕ 0--1 sin 0):1 is 
(а) 4 (bisec(o/2) (с)4сов(0/2) (4) попе 
47. The amplitude of (1--03 (1-1) is 


(a) т/4 (5) -т/4 (с) 3л/4 (4) none 
48. The amplitude of (1-5 = E is 


(a) 0 (Ут (c) п/2 (d) none 
4% If w is a cube root of 1, then 


(а) l-Fw-rw2—-0 (b) w= = (с) w=] (4) all of them 


—= 50. The amplitude of ( -i)5 is 
() 582 (0) m © п (0) -nh 
+ 


- 45. The argument of 


is 


51. The cube roots of i are (п--0, 1, 2) 
. 2n+1 4п-ҒІ .. 4n-r 


2n+1 
(a) cos —c- n -+i sin б 


1 
T (b) cos 6 n +isin—g~ n 


1 
п (4) none 


1 .. 4n 
- п sin 


(с) cos per 3 


3 
:1--21 
52. One of the cube roots of 1-d-iy 
(а) -1 (МІ (ді (d) -i 
Эз. 53. HOH) оку, then y= то o* 


п[2+1 пт 
(а) соз = T T (B) 28-11 сов" 7E 205 2 cos z- (4) 0 


is 
схе YS 


әр. 
i 
| 


MES 


1 
54. их+2.-2 cos 40, then х2--2 is equal to 
(a) + 2 со840 (6) --2isin ay (с) -218ш 80 (d)2isin 180 
55, The value of 11--11+1--1+2 + 18+3 for any integer n is 
(а 0 (91 (0-3 (2i 


қ 4 
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56. If 3, + = 5 + = +, then (x, Y= 
(а) 0.) (9 4-1,1) (20.0) @ (0, 0) : 
57. (sin Ө--1 соз 6)"=sin л 0441 cos n 0 holds when 
(а) nisodd (Б) піз еуеп (с) п=0 (mod 4) (d) n=1 (mod 4) 
58. If v is ап imaginary cube root of unity. then the roots of -8 are 
: (а) -2, 2», 292 (b) 2, -2ә, 2? (c) -2, —2w, -2w2 (d) none 
` 59. If w is an imaginary cube root of unity, then ((1--») (1 --w2)]5 is 
(a) ә (6)! (ow (00 iE. 
60. The modulus of the complex number 1-+ cos 0+ і sin Ө, 
2n <0-23Т,18 


Б 


0 0 
4а) -2 cos 5 (b) 472 cos 2 (с) 2 сов = (а) попе 


Je. If (1-+2)"-(1-/)"=.0, then л is а multiple of 
(а) 2 (5)4 (06 (48 
(2 Ti 4-03. 
62. The modulus of the complex number — Ga “эр ü 25 5 
(а) м5 (b) У45(0 У125 (d) попе 


63. If 21, 22 and z, are the three cube roots of the complex number 
cos 27 --i sin 211, then 51 22 247 


23 


2 2n 
Şti sin = (5) cos 0-Н sin 0 


(c) cos7t--isin * (d) попе / 
213i. 2-3i, 
2-3: 23: 


(а) со$ 


64. The modulus of the complex number —— 


10: 10 100 2 
Ex (a) 3 (b) ТЕ (c) 169 (4) попе 2 
65. If 1, в and юэ are the cube rocts of найу, w; шз)? cw» w;2 is 
(а) 0 (01 (9-І (а) none 


66. If P is the point corresponding to 2--2: in the complex plane 
and OP is iig about 0 in the anti-clockwise direction through 


скан" sn angle — 2” then the new position of Р is in Л 


eo! Г quadrant (b) ТЇ quadrant (с) IIT quadrant (d) 1У 4 гал 
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1 
67. If x =sin@-+i cos 0, then х54-—$ 15 
1 (а) 28150 (9)2со550 (с)2/550 (4) 2ісоѕ 50 


(1-і 2-і 
68. If а+њ= 000, then а2--52 is 


(а) 1 (5) (0) 25 (а) попе 
Ea 
69. The smallest positive integer for which ( =) тей is 
, (a) 3 (b) 5 (c) 7 (d) none 


70. If о is an imaginary cube root of unity, then 
(14-ы) (12-92) (14-43) (14-04) (1-4-5) = 
(a) ! (М2 (92 (d) nonc 


1-i-sin тэ cos E ЈЕ 
22 lsn i cos Jm 
; 4 4 
(а) 1 (5-1 (ді (9-4 


| 


Answers 


! 

( 

1 

| 

| 1. (b) 2. (д 3. (с) 4. (d) 5. (b) 6. (6) 7. (с) 8. (с) 9 (d) 10 (5) 
| 11. (ay 12 (с) 13. (d) 14. (а) 15. (b) 16. (Б) 17. (d) 18. (5) 19. (с) 
| 20. (b) 21. (d) 22. (c) 23. (b) 24. (d) 25. (b) 26. (b) 27. (d) 28. (с) 
| 29. (b) 30. (a) 31. (а) 32. (d) 33. (c) 34. (с) 35. (d) 36. (a) 37. (с) 
E 38. (с) 39. (d) 40. (a) 41. (c) 42. (d) 43. (а) 44. (b) 45. (с) 46. (a) 
; 47. (b) 48. (b) 49. (b) 50. (d) 51. (b) 52. (b) 53. (d) 54. (с) 55. (а) 
| “56. (d) 57. (d) 58. (с) 59. (b) 60. (a) 61. (Б) 62. (а) 63. (b) 64. (а) 

2 65. (c) 66. (b) 67. (а) 68. (а) 69. (a) 70. (b) 71. (b). 
2 


5.3 ANALYTICAL GEOMETRY 


5,31 Pair of straight lines 


20223 x eu М 
E - 1. И the acute angle between the pair of lines ax?- 4ху гэн 
| then one of the values of а is 


5 (а) уз (53 A) 1. (а) none 


, 
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The separate equations of the lines 6x2-5xy-1-y2—0 аге 
(а) Зх--у=0 апа 2x-y=0 (Б) 3х-у=0 and 2х+у=0 | 


Ac) 3x-y=0 and 2x-y=0 (d) попе 


3. 


433. 


The condition for the equation ax?-1-2hx y 4-0 y? 1-2gx --2fy +с=0 
to represent a pair of parallel lines is 
(а) h2=ab (b) h?=ab and ag2=bh? 
(c) h2=ab and af=bg (4) none 
The point of intersection of the pair of lines 2x2+-7xy +3y2+ 
18х--19у--28--0 is 
(a) (4, 2) (0) (1, -2) (с) (4, -2) (8) (1, 2) 
The distance between the parallel lines 16х2-8ху--у2--36х 
-9y--18—0 is 

2 3 1 
(a) Em 449) m (c) Wan (4) none 
If one of the lines of 6x2--kxy--y2—0 is 2x -y —0, then k= 
(а) 5 (М4 (03 (4) попе 
The value of К for which the equation 3х2--2ху-8у2-8х-- 
14y--k—0 represents a pair of lines is 
(а) 4 (9-3 (0 -2 (d)none 
The equation of the pair of lines through origin perpendicular 
to the pair of lines x2+-3xy+2y2—0 is 
(а) х2--3ху-у2--0 (Б) x2+3xy-2y2=0 
(с) 2х2-3ху-у2--0 (а) 2x2-3xy-4-y2—0 ` 


| 


. The equation 4x2-4y2--1—0 represents а 


(a) pairof | lines (0) pairoflines (c)circle (4) hyperbola 
The acute angle between the pair of lines Асы 18 
(а) 0° (5) 45% (с) 60° (4) 90° 

The point of intersection of the pair of lines х2-у2--2х +2y=0 is 
(а) (0, 0) (5) (1; 1) (с) (-1, 1) (4) ай of them 
The equation of the pair of lines passing through origin and 
inclined at an angle 30° and 60° to x-axis is 

(а) УЗ (x*-+y2)-2xy=0 (b) 4/3 (х2+у2)-Аху=0 

(с) 4/3 (x2+y2)-8xy=0 (4) попе ) 

The point of intersection of the lines xy+x-y-1=0 is 

(а) (-1, -1) (b) (2, -1) (9 (i, чу (4) попе 


. 
” 
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The point of intersection of the pair of lines 2х2-Зху-Ну2==0 is 
(а) (1, 1) (0) (1, -1) (о) (2, -1) (а) (0, 0) 

The angle between the lines sin « (x24-y2) =2ху, 0< « <п/2, is 
(а) « (b) т/2-« (c) n-« (d) попе 

If the sum of the slopes of the lines ax? +-Axy-+by2=0 is equal 
to the product of the slopes, then 

(а) һ+а=0 (b) 2h-a-x0 (c) 2h--a—0 (d) попе 

If the slopes of the lines x2—5xy--4y2—0 are equal, then A= 
(а) 4 (b) +4 (0) 8 (d) попе 

The condition for the equation a2x-+-2hxy+-dy2=0 to represent 
a pair of distinct real lines is 

(a) h2=ab (b) 12>аб (с) 12-25 (d) a+b=0 

The sum and product of the slopes of the pair of lines у2--ху- 
2x2=0 are respectively 

(а) 1:2 (1; 2 (с) 5; 1 (4)-1:-2 

The angle between the pair of lines 4/3 (32--у2)-4ху--0 is 
(а) 30° (5) 60? (с) tan- 1 (4/3/2) (d) tan"! (2/473) 


. Which of the following equations represents a pair of coincident 


lines? 
(а) 4x2-4xy+y2=0 (b) х2-у2--0 
(с) 4x2-2xy+y2=0 (а) 9х2-бху--4у2--0 


. Which of the following equations represents a pair of | lines? 


(a) х2-2у2--0 (b) х2--у2 (с) 5x2-4xy+-5y2=0 (d) х?-Һу?==ху 


. If x2-+ky2+-x-y=0 represents a pair of straight lines, then k= 


(а) 1 (0-1 (04 @ $ 
If one of the equations of the pair of lines 4х2-:4ху-гу2-6х 
-3y-4—0 is 2х--у-4--0, then the other line is 


. (а) 2x+-y+1=0 (b) 2x-+y-1=0 (c) х+у+1=0 (d) x4-y-1=0 


Ат 


CC- 


о 


The point of intersection of the pair of lines х2-5ху--4)2--х 
+2y-2=0 is 

(а) (1,2) (5 (1, -1) (с) Q, 1) (4) 02, 2) 

The angle between pair of lines 2х2--3ху-2у2--3х-ну-11 

=0 is (а) n/3 т/2 (с) n/4 (а) 0 


The angle between the pair of lines х2--24/3 ху--Зу2-3х- |. 


3 4/3у-4--0 is 
(а) 90° (6) «ап (с) tan“! 2 (а) 0° 
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28. The angle between the pair of lines 2x? -3xy -y?-4x—3y 1-2—0 is 
(a) tanc! ($) (6) tan"! 4 (с) (ап“! + (d) tan! 3 

29. The point of intersection of the pair of lines (х-1)2--2(х-1)у 
-у2-- is (a) (1, 1) () (0, 1) (0) (1, 0) (4) (0, 0) 

30. The point of intersection of the pair of lines х?-Гу2=-2ху is 
(а) (1,1) ® C, -1) © (V2, V2) (4) (0,0) 

31. The distance between the pair of рёгаНе! lines 9х2-24ху-1-16у? 
-12х--16у-12--0 is (а) 8/5 (p) 4/5. (c) 25 (d) 1/5 

32. If 32x?-16xy+-ky?1-20x-5y4-3,—0 represents a pair of parallel 
lines, then k== (a) -2 (0) --2 2 (d) 1 


Answers 
1. (с) 2. (с) 3. (d) 4. (с) 5. (Б) 6. (а) 7. (b) 2. (d) 9. (d) 10. (d) 
11. (с) 12. (Б) 13. (c) 14. (d) 15. (6) 16. (а) 17. (5) 18. (Б) 19. (d) 
20. (a) 21. (a) 22. (b) 23. (b) 2a. (a) 25. (c) 26. (b) 27. (d) 28. (c) 
29. (c) 3C. (d) 31. (a) 32. (c) 


5.32 Circle 


1. If 4x2-raxy-by?--4x-3y-1—0 represents a circle, then 
(а) a—0 (b) b—4 (с) a=0 and 6=4 (4) а=0 and ё--4 
2. The equation of the circle with centre at (4, —2) and radius 8 is 
(а) х2-ну2-4х--2у-44--0 (b) х2--у2-8х--4у-44--0 
. (с) х2--у2--8х-4у-44-:0 (d) none 
3. The radius of the circle having (3, 4) as centre and 2х-у--8--0 
as a tangent is 


(a) 10 (5) 24/5 (c) 2 (d) none 


E 


4. The equation of the circle with centre at (-4, -2) and passing 


through the point (1, 3) is 
(a) (х--4)2--(у--2)--50 (Б) (х-4)2--(у-2)2--50 
(с) (х--4)? +(y+2)2=10 (d) none 
5. The radius of the circle 4х2--4у2--80х--12у +265=0 is 
(а) 6 (b) V13/2 (с) 12 (d) none 
6. The centre of the circle 3x?-++3y2-6x+-27y-2=:0 is 
(а) (3, -27/2) (b) (1, 9/2) (с) (-1, 9/2) (а) (1, -9/2) 
7. The length of the tangent from (-1, 1) to the circle 
x?-+y2-5x+4y4+5=0is - 
(а) 4 (02/2 (93 (4) уп 


- 
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The radius of the circle 16х2-4-16у2-8х--32у-239--0 is 
(а) 6 (0) 4 (с) 9 (4) none 


. The equation of the circle with centre at (1, 1) and cutting ortho- 


gonally the circle х2--у2-4х--бу-2--0 18 

(а) х2-Ех2-2х-2у-8--0 (Б) х24-у2--2х--2у-6--0 

(с) х2--у2-2х-2у--0 (d) х2--у2-2х-2у--6--0 

The equation of the diameter of the circle x2 +y2-14x 4-6y -9—0 
through a point (2, 1) is 

(а) 3х-2у-41 (Б) 4х--5у-13--0 (с) 2x+3y-7=0 (d) none 
Two circles touch each other at (3, -3). The equation of their 


radical axis is х -у=0. What is the equation of the line of 
centres? 


(а) у-х--0 (Б) x-y--6—0- (с) x-y=6 (а) попе 

The equation of the circle with centre at (2, 1) and touching 
the line 4x-3y+5=0 is ~ 

(а) (х+2):--(у+1)2=16 (b) (x-2)2+(y-1)2=2 

(с) (x-2)?-+-(y-1)2=4 (d) none 

When will the equation х24-у24-2 х--2/у--с--0 represent a 
pair of real lines? 

(а) g?+f2=c (Б) 62-4/2-с»0 (с) never (d) none 

Two circles х2--у2--2х-2у +1=0 and х2--у2-2х--2у-Ғ1--0 
intersect at P and Q. The equation of the line PQ is 

(а) 4x-3y=0 (b) 2x+3y=5 (с) x=y (d) х+у=0 

The value of К for which the circles х2--у2-х--22у--3--0 and 


` 2х2--2у24-14х-4-12у4-К-50 are orthogonal is 


16. 


17. 


18. 


(а) -119 (b) 119 (с) -119/2 (d) 119/2 

The equation of the tangent to the circle х2--у2-2х--8у-23--0 
at (3, —10) оп it is 

(a) х-3у-33--0 (b) x+-3y+27=0 (c) 3x+y+!=0 (d) попе 
The radical axis of the circles x?-[-y?-1-4x —1 and 4х2--4у2--9 is 
(а) 16х=5 (b) 16х-55--0 (с) х=2 (d) x+2=0 

The equation х24-у2-6х-8у--25--0 represents 


“ (a) a real circle (5) а point circle (c) an imaginary circle 


eA 
= 19. 


(4) none 
The centre of a circle of radius 5 and touching both the axes is 
(а) (5, 5) (5) (-5, 5) (с) (-5. -5) (d) all of them 


` 


СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Тайуа Heritage Foundation,Kolkata. Digitization: eGangotri. 


202 ANALYTICAL GEOMETRY 


20. The radius of the circle circumscribing the right angled triangle 
with yertices (3, 4), (-1, -4) and (5, -2) is 
(а) V17 (8) 20 (©) У 23 (d) none 

21. The radical centre of the three circles х2--у2--5х-2у--4--0, 
x2-+y2+2x+4y+1=0 and x2+y?+4x+4y+k=0 is (1, 1). 
Then k= (а) -І (b! (0) 5 (d) none 

22. The equation of the circle passing through (a, 0), (0, a) and 
(-a, 0) is 
(а) (x-a)?+y2=a2 (b) х244(у-ар--ад 
(с) (х-ға)2--у2--а2 (d) х2--у2--а? 

23. Тһе circumcentre of thc triangle with vertices (0, 0), (5, 0) 

and (0, 10) is 

(а) (5/2. 5) (b) (-5/2, -5) (с) (5, 10) (d) попе 

If the line y=mx-+c is a tangent to the circle х2--у2--а2, then 

(а) а2--с2(1--» 2) (Б) c2=m?(1+a?) 

(с) с2=:а2(1--т?) (4) попе 

25. The centre of the circle inscribed in the square with vertices 
(0, 0), (2, 0), (2, 2) and (0, 2) is 
(а) (1,0) (9 , 3) (о) (1, 1) (d) none 

26. The radius of the circle х2--у2-2 ѕесӨх--2у--(ап209 —0 is , 
(a) 1 (b) 4/2 (c) 0 (d) none 

27. The radical axis of the circles х2--у2-х--4у-Ғ1--0 and 
2x?--2y?-x 1-2y —0 is 
(а) x?--y2-2y-1 =0 (b) x-6y-2=0 (c) х-6у--2--0 (d) 2у+1=0 

28. Through which of the following points, there exists NO tangent 
line to the circle х2--у2-4х--бу-12--0 
(а) (4, -1) (5) (-2. 1) (с) (3, 4) (а) (0, 5) 


Ё 


© 


29. The equation of the tangent to the circle x2--y2-4x-+6y-37=0 _ 


at (3, 4) is 

(а) 2х--7у-34--0 (b) х--7у-31--0 (с) х-7у--25--0 (4) none 
30. The equation of a circle is х2--у2-36=0. The equation of the 

chord whose mid-point is (3, 2) is 

(а) 3х-2у-5--0 (5)2х--3у-12--0 (c) 3х--2у-13--0 (4) none 
31. If Ше x-coordinates of the points of intersection of the circles 

х2-гу2-6х-8у--0 and x?-+y2-4x-+6y-12=0 are 6 and -№ 

then their y-coordinates are 

(а) Запа 1 (0) 8and 7 (с) 0 апа 1. (d) O and 5 
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The length of the tangent to the circle 4х2--4у2-2х--5у-8--0, 
from the point (-4, 4) is 

(а) 437 (Б) 24/37 (с) 37 (d) none 

At which point the line у —4/3x +4 touches the circle х2--у2--4 
(а) (УЗ, 7) (b) (2/3, -2) (с) (-V3, 1) (d) (2/3, 10) 
If the two circles х2--у2--6х--8у-24--0 and x2-+-y2=4 touch 
each other, the equation of the common tangent is 

(а) 3x4-4y-14—0 (Б) 6x--8y-25-—0 

(с) 3х--4у--10--0 (d) 3x-F4y—10 


. If the equation of the circle having x-axis as a tangent is 


x2--y?--8x-2y Fc —0, then c= 
(а) 1 (5) -10 (0 14 (d) 16 


. The equation-of the tangent to the circle x2-4-y2-2x-4y—5—0 


at (4, 3) is 

(а) 3х-у-9--0 (Б) 3х--у-15--0 (с) 3x+2y=18 (а)х-у= 
The radius of the circle with centre at (1, 2) and cutting ortho- 
gonally the circle х24-у2--4х--16у-30-:0 15 

(а) Уж (8) Vis (с) vio (d) VIT 

A circle passes through the point (4, 1). If two of its diameters 
are х-гу--6 and x--2y —4, then its centre and radius are res- 


- pectively 


39. 


40. 


41. 


(a) (8, 22); V5 (0) (-& 2); V5 (с) (8, 22; 25 (4) (8,-2); 5 

The radical centre of the circles х2--у2-6х-8у--2--0, x2-4-y2- 
4x-y+2=0 and х2--у2-Ах-4у--2--0 is 

(а) (1, –1) (0) (2, 2) (с) (0, 0) (d) none 

The distance between the centres of the circles x2-1-y2-6x-2y 
+1=0 and х2--у2--2х-8у-Ғ1З--0 is 

(а) 419 (9) 342 (с) 25 (4) 5 

If the two circles х2--у24-2х-4у--К--0 and х2--у2-6х-14у- 
19=0 cut orthogonally then the equation of their radical axis is 
(а) 8x-8y--19—0. (b) х-у-ҒЗ--0 (с) х--у (d) none 

If the radical axis of the circles х2--у2--42 and 3х2--3у2-2х 
+у-1=0 is 2х-у-11--0, then a= 

(а) +2 (5) 4 (с) +4 (4)2 

For what values of k will the line 4x-3y—K touch the circle 
х2+у2=25? 

(а) 5 (b) £25 (с) V5 (d) попе Ч 
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44. The circle х2--у2-8х--4у--4-.0 touches i 
(a) x-axis (5) y-axis (c) both the axes (d) none 2 
45. If one end of a diameter of the circle х2-ну2--2х-14у-15--0 is 
(4, 1), what is the other end? 
(a) (-2,-7) (b) (5, 4) (0) (2,1) (d) (-6, -5) 
46. The power of the point (-1, 1) w.r.t. the circle 
22 х2--у2--4х--бу--9--0 is 
= (а) 13 (b) 12 (с) 411 (d) none 
47. Where do the points (2, 1) and (5, 1) Не w.r.t. the circle 
(х—5)2--(у-1)?=5 
(a) outside; on (5) inside; on 
(c) outside; inside (d) inside outside 
48. Which of the following is NOT true? 
(a) There are infinitely many circles cutting orthogonally 
a given circle 
(b) There are infinitcly many circles cutting orthogonally 
two intersecting circles 
(c) There is only one circle cutting orthogonally three in 
tersecting circles (4) none ; $ 
49. The radius of the circle х2--у2--Ах-бу--20--0 is 
(a) VTI (6) V-Ti (с) 433 (4) none 
50. The area of the circle х2--у2-10х--8у--5--0 is 
(а) 36т (b) 467 (c) бт (d) 127 қ 
51. If the line x cos « +y sin < =p touches the circle x2--y2=r?, 
then (а) р2--/2—0 (6) p?=r2 (c) p--r (d) р==72 
52. The length of the chord cut off by the y-axis on the circle % 
х2--у2--8х-бу--8--0 is ; | 
(а) 2 (5) 4 (c) 6 (4) none 
53. The centre of the сие 4х2--4у2 T8x-16y--19—0 is 
(а) (4, -8) (b) (-4, 8) (с) (1, -2) (а) (-1, 2) 


Answers 


і 
1. (4) 2. (6) 3. (5) 4. (а) 5. (а) 6. (4) 7. (а) 8. (5) 9. (с) 10. (9) 
11. (с) 12. (с) 13. (с) 14. (с) 15. (5) 16. (a) 17. (b) 18. (5) 19. (4) 
‚ 20. (5) 21. (a) 22. (d) 23. (а) 24. (c) 25. (с) 26. (b) 27. (b) 28. (а) _ 
29. (b) 30. (c) 31. (с) 32. (a) 33. (c) 34. (4) 35. (4) 36. (b) 37. (d) “ 
38. (d)39. (c) 40. (d) 41. (b) 42. (a) 43. (b) 44. (b) 45. (d) 46. (a) 
47. (с) 48. (d) 49. (d) 50. (a) 51. (5) 52. (a) 53. (а) 


— na 
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5.33 Conic section 


1. The conics with eccentricities 4/3)2 and 4/4/15 are respectively 


10. 


11. 


«13. 


(a) ellipse, hyperbola (5) hyperbola, ellipse 
(c) ellipse, ellipse (4) none 


. The end points of the latus rectum of y2-8x —0 are 


(а) (-2, 4-4) (P) (2, +4) (с) (+4, 2) (d) none 


. The length of latus rectum of the parabola x=f, у== is 


(a) 1 (b) 4 (c) Е (4) попе 


. х==5 cos 0, Улы біп Ө are the parametric equations of 


(a) anellipse (b) a hyperbola (с) a circle (d) a parabola 


. The vertices of the hyperbola 16y2—25x2=400 аге 


(а) (44, 0) (b) (0, +5) (c) (14, 0) and (0, +5) (d) none 


. The equation х2/9-у2/4--0 represents 


(а) а hyperbola (0) a rectangular hyperbola 
(c) а pair of lines (d) none 


„ The centre of the hyperbola 144x2—25y2—576x 4-200y 4-3776--0 


is (a) (-2,4) (5) (2, 2) (c) (2. -4) (а) (2, 4) 


. The distance between the foci of the ellipse х2--4у2--16 is 


(a) 273 (54433 (с) УЗ (d) попе 


. The extremities of the minor axis of the ellipse 25x? 4-9y? =25 аге 


(a) (0, 4-1) (b) (2-1. 0) (с) (4-5/3, 0) (4) (0, 3:5/3) 

The length of a latus rectum of the ellipse х2- 9у2--4х-18у 
-23—0 is (а) 8/3 (b) 4/3 (c) 36 (d) none 

The eccentricity of the ellipse х2/1444-у2/44--1 is 

(а) 5/12 (5) 5/6 (c) $ (d) none 

The equation of tae ellipse with centre at (0, 0), a vertex at 
(0, -13) and one focus at (0, -12) is 

(а) х?[169-1-у2[25==1 (Бу x3/25-4 2/169 = 

(с) х2/254-у2/144-41 (4) none 

Two vertices of an ellipse are (3, -10) and (3, 2). If one focus 
is (3, 6), the equation of the major axis is 

(а) х-2--0 (b) x-3=0 (с) y =2 (d) >-5 

The tangent at (-2, -2) оп the parabola x2--2y —0 is 

(а) 2х-гу--6--0 (b) у=2х--2 (с) х--2у 1-б:0 (4) 2у--х-2 
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15. 


16. 


17. 


18. 


19. 
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The focus of the parabola у2-8х-32--0 is 

(а) (2,0) (b) (-2, 0) (с) (0, 2) (а) (6, 0) 

The end points of latus rectum of the parabola 
x2-2x-12y 1-37 —0 are 


(a) (7, 6), (-5, б) (5) (7, -6;, (6, 6) (c) (7,2-6) (d) none. 


The eccentricity of the hyperbola х2-4у2--6х--16у-11--0 is 
(а) v 5/3 (Б) У5/2 (с) 5/3 (d) 4/5/2 

The locus of a point whose distance from (5, 2) is equal to its 
distance from 3x-+-y=4 is 

(а) a straight line (0) a pair of lines 

(c) a parabola (d) a rectangular hyperbola 

The extremities of the major axis of an ellipse are (3, -10) 
and (3, 2). If the length of a latus rectum=4, what is the 
length of minor axis? 

(а) 24 (6) 12 (c) 243 (4) 44/3 

The distance between the directrices of the ellipse 
(x+1)2/9-(y-2)2/25=1 is 

(a) 25/4 (5) 25 (c) 25/2 (4) none 

The foci of the ellipse 4x2+-9y2—36 are 

(а) (45, 0) (6) (£5, 0) (с) (0, ++/3) (4) none 


* The equation of the directrices of the ellipse 25x? +-16у2—400 


аге (а) 3у--:-25 (5) 2у--4-5 (с) 3x—-E25 (4) попе 
The centre of the ellipse 16х24-9у24-32х-36у-92--0 is 
(а) (1,2) (5) (1, -2) (о) (2, -1) (d) (-1, 2) 

The eccentricity of the ellipse х2--4у2-бх--32у--69--0 is 
(а) 1/У3 (8) ИУ? (c) 4/3/2 (d) попе 

The equation of the minor axis of the ellipse 
х2--2у24-4х-12у--20--0 is | 

(а) х=2 (b) х-22--0 (с) у=3 (d) y+3=0 

The focus of the parabola x?--12y —0 is 

(а) (3,0) (5) (3,0) (с) (0,3) (d) (0, -3) 

The vertex of the parabola J?-8x -4y +4=0 is 

(а) (2, -3) (6) (-3, 2) (c) (2, 3) (a) (0, 2) 

The length of a laius rectum of the а 16y2—9x2— 144 is 
(а) 3& (9318 (o) э (4) 122: pe 

The locus of a point, the sum of whose distances from (0, 4) 
and (0, —4) is 20, is 

(а) a circle (0) an ellipse (с) а hyperbola (d) none 
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The equation of the directrix of the parabola x2--9y —0 is 
(а) 4x-9=0 (6) 4x+9=0 (с) 4у-9-0 (а) 4y+9= 
The focus of the parabola х2-2х-12у-125--0 is 

(а) (1, 5) (0) (4,4) (0 (-І, 5) (d) none 

The length of the latus rectum of the parabola 
2у2--4у--20х--1--0 is 

(а) 20 (5)10 (05 (d) 40 

If the vertex and focus of a parabola are (0, -2) and (-5, -2) 
respectively, then the directrix is 

(à у=-2 (Б) х=5 (Ы) у-2=0 (4) х+5=0 

If the end points of latus rectum of a parabola аге (-3, 6) and 
(-3, 2), the equation of its axis is 

(а) x+3=0 (б)у-4 (0) х-3== (d) y+4=0 


. The equation of the parabola with vertex at (0, 0), axis у--0 


and passing through the point (4, 5) is 

(а) 4у2==25х (Б) 16у2=5х (с) 5х2=20у (d) none 
A parabola has focus at (2, 3) and Ив directrix is y--1—0- . 
Then its vertex is 

(а) (2, 2) (6) (2,-1) (c) (2, 1) (9) попе 

The eccentricity of the ellipse 36х2--11)2-216х--110у--203 
=0 (а) 5/6 (6) 2/3 (913 (4) none 


. The foci of the hyperbola 9у2-4х2--36 аге 


(a) (+3,0) (6) (0, +3) (0(4-у13,0) (4) (0, +13) 
The equation of the normal to у2--20х at (5, 10) is 

(а) х-у--5-:0 (b) х-Еу-15=0 (с) х+у-5=0 (d) x-y+15=0 
The length of the conjugate axis of a hyperbola with vertices 
(+12, 0) and latus rectum=32/3 is 

(а) 64 (b) 16 (с) 32 (d) попе р 

The distance between a focus and an end point of the minor 
axis of-the ellipse 4х2--9у2--36 is 


(93 (96 (02 (04 


The equation of the hyperbola with centre at (0, 0), a vertex 
at ИЕ 3 Шр a focus at G Mis 


() 1&7! ®16- =! ©те S (@ ое 
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43. The equation of the hyperbola with centre at origin, a focus 


at (-4, 0) and e=2 is 


x2 у? . x2 у? 
(а) TU PD! 0) > - =! 
у: ж x у 
Grm pp үр удын 
Which of the following is an equilateral hyperbola? 
(а) x?-y2=1 (6) у2-х2=1 (с) ху=1  (d)all of them 


45. The equation of the transyerse axis of 


9x24 y2-36x +32y+8=0 15 

(а) x=2 (Ы у-2 (с)х-4 (а) у--4 

А focus of the ellipse 25х2--169у2--4225 is 

(а) (12, 0) (6) (13,0) (0) (5,0) (а) попе 


„ The eccentricity of the ellipse 3х2--2у2-30х-4у--23- 0 is 


(а) 13 (b) V3/3 (о) 427 (d) 2/3 

The centre of the ellipse 9х2--25у2-36х-150у +36=0 is 
(а) (7,3) (8) (6,3) (0) (4,3) (d)(2, 3) 

The equation of an ellipse with centre at (0, 0), length of the 
major axis as 10 and a focus at (0, 4) is 

(а) 9х2--25у2--225 (5)25х2--9)2-:225 

(с) 25х2--16у2--400 (4) none 


» The centre of the hyperbola 9х2-16у2-18х-32у —151 is 


(а) (1.-) фе) (0,0 (64-41) 

The equation of the tangent to the parabola у2--16х at (4, 8) is 
(а) 4х+у=20 (Б) 4x-y=8 (с) y+4x=22 (а) x-y+4=0 
The equation of the conjugate axis of 
9х2-4у2--54х--16у-79-:0 is 

(а) y=2 (b) y=-3 (с) х=3 (d) x=-3 


53. A vertex of the hyperbola (x :-5)2/36-(у-4)2/64--1 is 


(с) (-5,4) (5) (11, -4) (c) (-11, 4) (d) none 


54. The locus of a point which is twice as from the point (3, 1) 88 | 


55. 


from the line х-Гу--5 із 3 


(а) an ellipse (Б) a parabola (с) a circle (4) a hyperbola 
The focus of the parabola х2-6х--8у--25--0 is 
(a) (-3, 4) (5) (3, -4) (c) G, -4) (4) попе 
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The equation of the axis of y2—16x--2y--49--0 is 

(а) у+1=0 (Му-1 (дх-і (фх--і 

The equation of directrix of the parabola x2-2x-6y-53=0 is 
(а) 2y+11=0 (0) y+21=0 (с) 2y+21=0 (4) none 
The vertex of the parabola у2--20х--4у-60--0 is 

(а) (16, -2)  (5)(16/5, -2) (с) (-9/5, -2) (а) none 
If d, and 4; are respectively the distances of any point on an 
ellipse from a focus and the corresponding directrix, then 
(а), 4>Ф% (9)4-4: (©) dxd (9424 


. The end points of the latus rectum of the parabola y —4x? are 


(а) (2, 1) (6) (+4, 3). (©) (+1/8, у) (4) Gig, 19) 
The focus of the parabola x2+-10x-+6y+-19=0 is 
(а) (-5,1) (6) (5, -1/2) (c) (0, -3/2) (а) (-13/2, 1) 


« The vertex of the parabola у2--бх--8у--1--0 15 


(а) (-3,-4) (0) (-5/2,4) (о)(-5/2,-4) (9) (5/2, 4) 


. The equation of the normal to the ellipse х2--4у2--20 


at (4, -1) is 

(а) x-2y=6 (5) х+2у=2 (c)x=y+5 (а) х+у=:3 

If the length of the Iatus rectunrof an ellipse is half of its minor 
axis, then its eccentricity is 

(a) 1/2 (b) v3in2 (о) Ү3/2 (а) 1/2 

The focus of a parabola with end points of latus rectum at 
(2, -1) and (2, 5) is 


“0 Q3 Ф) (2,2) (0(0,-3) (2) (0,3) 


70. 


The focus of the parabola у2--8х-бу-Ғ1--0 is 

(a) (1,3) (b) (3,-І) (с) (-1,3) (d) none 

The equation of directrix of the parabola y2-6y—12x-3—0 15 
(а) x=4 (Б) х=-4 (с) у-4 (а) y+ 4=0 


. The equation of the directrix of the parabola 


(y-+-k)?=4a(x-+h) is 
(а) x=h-a (Б) y=-k-ta (c) x=—h-a (d) у=Е-а 


. The length of the latus rectum of the parabola 2у2-3х==0 15 


(а) 3 (52/3 (суз (9) 3/2 
The equation of the axis of symmetry of the parabola х2--2-у is 
(a) x-axis (0) y-axis (с) у=2 (а) у+2=0 
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The coordinates of the focus of the parabola x —4f?, y —8f are 
(а) (1,0) (5) (2,0) (с) (4,0) (4) (8,0) 

A focus of the ellipse 9х2--25у2=225 is 

(а) (20,0) (5) (4,0) (c) (5,0) (d) none 

The equation of a directrix of the ellipse 9x2--5y2—45 is 
(a) 2у=9 (Б) 2y=3 (с)2х=1 (а) 2x=9 

An end point of a latus rectum of х2/25 + у2/16=1 is 

(а) (4, 16/5) (5) (3, 16/5) (с) (-3, -25/4) (4) all of them 
The vertices of Ше ellipse 4x2+-9y2=1 аге 

(а) (41/2, -1/3) (b) (+4, 0); (0, 1/3) 

(с) (+4, 0), (0, 1/2) (а) none 

The equation of the directrix of the parabola у2--8х--0 is 
(а) y=2 (9)у-2-0 (с)х-2-0 (4) х=2 


« The centre of the ellipse 9х2--2у2-36х-50у-164--0 is 


(а) (2,5) (b) (1, 2) (0(-2,5) (d) попе 
The slope of the normal to the parabola y2-4y—-6x --10=0 
at (7, -4) is (а) 2 (0) -2 (г) 1/2 (d) none 


. The locus of a point, the difference of whose distances from 


the points'(2, 1) and (3, 1) is 10, is 

(а) а circle (Б) a parabola (с) an ellipse (d) a hyperbola 
The points on the parabola у2--4х at which the ordinate is 
double the abscissa are 

(а) (2, 4), (1,2) (b) (0, 0) (о) (-1, -2), (0, 0) (d) none 
The length of a latus rectum of the ellipse 
(х-2)2/49--(у-5)2/64--1 is 

(а) 647 (b) 49/8 (с) 128/7 (4) 49/4 

The lengths of the major and minor axes of 


(x1)? -1 
+ o 9 аг” аге 


(а) 9,4 (b) 64 (c) 24,16 (d) none 


24 


The equation of the minor axis of 100 (х--1)2--250 (y-32— _ 


8333 is (а) х+1=0 (0) у-3--0 (с) х=0 (4) y=0 
The distance between the foci of the ellipse x —3 cos Ө, 
y—4sino is (а) 2Vi7 (55 (010 (4) 24/7 
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85. The eccentricity of the hyperbola 4/3х2/25-4/3у2/25--3000 is 


(а) 2У3 (5)242 (д v2 (а) уз 


86. The length of the conjugate axis of the hyperbola 16х2-9у2 


87. 


93. 


—64x-18y+199=0 is 

() 6 (08 (93 (04 

A focus of the hyperbola 9х2-16у2--144 is at 

(а) 0,0) (9 (40) (9 (5,0) (a) (0, 3) 

The centre of the hyperbola, whose foci are two vertices of 


the ellipse 2x2--3y2—1 and whose vertices are the foci of the 
ellipse, is 


(а) 0,0) (9 (3,0) (с) (2,3) (Ф (0, 0) 


- If у-2х-с is a tangent to the parabola у2--16х, then c= 


(а) 4 (52 (01 (4) попе 


The eccentricity of the ellipse 25х2--9у2-150х-90у--225--0 is 
(a) 4/5 (b) 5/4 (c) 12 (d) none 


. The parabola х2--ах--Бу-Ес--0 opens 


(а) upward (Б) downward (с) right (4) either (а) or (5) 

The eccentricity of an ellipse is 1/2. If the length of the minor. 
axis is 6, what is the length of the semi-major axis? 

(а) УЗ (b 23 (c) 4/3 (d) none 

The length of a focal chord of the ellipse x2/25+-y2/16=1 
perpendicular to major axis is | 

(а) 3.2 (6) 64 (с)1.8 (а) попе 


‚ The equation of the parabola with vertex at (0, 0), axis as 


y-axis and passing through the point (-2, —4) is 

(а) y=x? (b) y=-x? (с) у?=8х (d) у2---8х 

What is the equation of the axis of the parabola having (4, 6) 
and (-2, 6) as the end points of latus rectum? 

(а) х=! (0) х=0 (с) x-axis (а) x=2 

The equation of the parabola with directrix х--2 

and focus (1, 0) is 

(а) у?---2х-ҒЗ (b) y2=2x-3 (с) x?-2y—3 (d) x2=—2y+3 
The equation of the parabola with vertex at (2, -3) and focus 
at (2, 0) is 

(а) (х–2):=-–12 (y--3) (b) (х-2/--12 (r3) 

(с) (x-2)2=3(y+3) (d) none 
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The equation of the parabola with directrix x+2=0 and 
having (2, 144) as the end points of latus rectum is 


(a). у:=4(х–2) (b) (p+1)2=4(x +2) (с) (у-1)2 28x (d) попе 


. An ellipse has foci at (-8, 2) and (4, 2). If e—2/3, what is the ` 


length of minor axis? 


(а) 18 (b) 63 (0 65 (а) none 


. The eccentricity of the ellipse х2/16-- y2/25 —1 is 


(а) 0.4 (Ы 05 (с)0.6 (а) 0.75 

The eccentricity of (һе hyperbola 9х2-16у2=-144 is 

(а) 5/4 (5)4/3 (о) 45 (d) none 

In an ellipse e—1/4/2 and length of a latus rectum=-9/4. 
What is the length of major axis? 

(a) 9 (518 (с) 9/2 (а) попе 

In an ellipse x?/a2+-y2/b2=1, a=1 and the equation of a 
directrix is x=4/3. What is the length of minor axis? 

@ 1B (916 (дуу (0 2У2У3 

If the distance between foci—2 and the distance between the 
directrices=8, then the length of major axis is 

(а) 1 (b) 2 (с) 4 (d) 8 

The equation of an ellipse the length of whose axes are 8 and 6, is 
(а) x7/16+-y2/9=1 (Б) х2/9--)3/16--1 

(c) (х—1)2/9--(у-1)2/16=1 (d) all of them 

The vertices of a hyperbola are (-5, -3) and (-5, -1). Ге--,/5, 
the length of latus rectum= 

(а) 4 (М8 (02 (d) 16 

The equation of the hyperbola having the ends of its conjugate 
axis 55 (0, +2) and e—3/4/5 is 

(а) х2/15-у2/4-41 — (b) х2/4-у)/5--1 

(с) х2/5-у2/4-41 (4) all of them 

If the distance between foci of a hyperbola of eccentricity ~ 3 
is 6, then the length of semi-conjugate axis is 

(а) V6 (b) 2/6 (с) 44/3 (а) none 


The number of hyperbolas with centre at (0, 0), a focus at 


(6, 0) and length of transyerse axis 20 is 
(a) infinite (0) two (с) опе (d) none 
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The equation of the normal to the parabola у2--12х at (3, 6) is 

(а) x-yt+3=0 (Б) x+y=9 (с) 2x4 у-12=0 (d) none 

The equation of the tangent to the parabola у2--4х--4у at 

(-1, 2) is 

(а) у=2 (b) х+у=1 (с) 2х--у--0 (а) х--1=0 

The point of contact of the tangent to the parabola у2--16х 

which is parallel to the line x-y+1=0 is 

(а) (8,2 (5) (4, 8) ()(-48) (d) попе 

The equation of the tangent to the ellipse 4х2--9у2- =72 at 

(3, 2) is 

(а) 2x+3y-6=0 (5) ox-+3y-12=0 (c) 2х-Зу--0 (d) x+-y= 

The equation of the normal to the ellipse x2-1-6y2—154 at 

(2, -5) is 

(а) 15х--2у-20--0 (Б) 15x+-y+25=0 

(с) 15x+y-25=0 (4) попе 

If the line y=mx-+cis a tangent (о 3х2--4у1--12, then с2-- 

(a) 3m2+4 (5) 4m2+3 (с) т2-Е3 (4) 3т2-4 

The equation of the tangent to the hyperbola 

2х2-у2-8х-6--0 at (-1, 2) is 

(а) 3x+y+1=0 (5) 6х-2у--1--0 (c) 6х--2у--5--0 (d) попе 

The equation of the normal to the hyperbola x2—y? —4 at (2, 0) is 

(а) x=2 (Б) у=0 (с) х+у=2 (d) попе 

The condition for the line /х--ту +п=0 to be a tangent to 
х у? 


the hyperbola Бус 5-і is 


(а) п2=а212--52т2 (b) m?= a2l2-b2n? 

(с) n?=a2/2-62m2 (4) попе 

The end points of the latus rectum of the parabola 
(у--3)---4х--2) are 

(а) (-3, -2), (-3, -І) (b) (-3, 55), (C3, 4) 

(с) (-3, -5), (41, -5) (d) попе 

The eccentricity of the ellipse 4x1-192--16z-18y-11—0 is 
а) УЗ (b) У5/2 (9 5/3 (а) 1/2 

The equation of the parabola with focus at (2, -3) and vertex 
at (2, -1) is 

(а) (х-2):=4у+1) (b) (х-2)2=—8(у+-1) 

(с) (y-1)2=8(x-2) (d) none 
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The distance between foci of the hyperbola 36х2-25у2--900 is 
(а) 247| (5) 2V6] (с) 2/41 (d) none 

The equation of the hyperbola х2/а2—у2/62=-1 with focus at 
(4, 0) and e=2 is. 

(а) x?/4-y2/8=1 (Б) х2/8-у2)16--1 (с) х2/4–у2/12==1 (d) попе 
The equation of the tangent to the parabola y2—8x which is 
perpendicular to х--у--4--0 is 

(а) 4x-y-3=0 (5) y=x+2 (с) x-y--11—0 (а) 2у--2х--3 
The equation of the normal to the parabola y2— 16x at (4, 8) is 
(а) х-у--4--0 (b) x+y-12=0 (с) 2х--у-16--0 (d) none 


. The equation of the axis of the parabola у2--х-у--2=0 is 


(а) y=1 (b) y+1=0 (с) 2х=1 (d) 2у=1 

The equations of the tangents to the ellipse х2/16--у2/4--1 
which are perpendicular to х--2у=5 аге 

(а) y—2xd5 (0) у--2х--68 (c) у--2х--70 (d) none 
The equation of the axis of the parabola having (-1, 1) and 
(-1, 3) as the end points of latus rectum is 

(а) х-+1= (b) у--2. (с) х+2=0 (а) у=4 


и 


The length of the latus rectum of х2-)2--16 is k times the 


length of the transeverse axis, then k= 
(а) 2 (91 (o4 (4) попе 


A focus of an ellipse in standard position is (4, 0) and the - 


corresponding directrix is х--25/4. What is its equation? 
x2 у? x2 2 

(0 35+ ga! Oz > (9) 25+ Ža (d) none 

The equation x?/(1-a)-y?/(1+-a)=1 when a>1 represents 


(а) ап еШрзе (Ба hyperbola (с) a circle (4) none 

The equations of the axes of the hyperbol 2-64х- 

ты он. yperbola 16x2-64x-y? 

(а) x—2, у=-2 (b) x22, у-2 

(0 х-2, у-2 (4) х=-2, у=-2 

The equation of the directrix of the parabola having its focus 

at (2, 3) and vertex at (2, 3) is 

(а) x+6=0 (Б) x=0 (с) у=б (4) х---4 

The equation of directrix of the parabola х2-14у--4--0 i 
у-4=0 is 

(а) х-0 (5) у=- (с) y=0 (4) none 
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One focus of the ellipse х2/80-- у2/64—1 is at 

(а) (4,0) (6) (V34,0) (0(0,-9 (4)(0, 4) 

The equation of the tangent to the ellipse 7х2--3у2--75 at 
(-3, -2) is 

(а) x-9y-15—0 (Б) x+9y+21=0 

(с) 7х--2у-:25--0 (d) попе 

The length of the latus rectum of the parabola with vertex at 
(-3, 2) and directrix y=4 is 

(а) 4 (5)3 (с) 16 (4) попе as 

The length of the latus rectum of the ellipse 
3х24-4у2-4-6х-8у-5--0 is 

(4) 3 (04 (96 (49 

What is the eccentricity of the ellipse if its length of latus 
rectam is equal to the length of its semi-major axis? 

(а) 1/2 (b) -У3/2 (о) 1/2 (d) (4 , 

The equations of the directrices of the hyperbola 
y2/16-x?/25=1 аге 

(а) х=-=16//41 (0) ус-16/үЗГ 

(с) x=+16/V3 (4) у--16/У4І 


Answers 


1. (а) 2. (5) 3. (а) 4. (с) 5. (0) 6. (c) 7. (d) 8. (b) 9. (b) 10. (6) 
11.10) 12 (5) 13. (Б) 14. (b) 15. (b) 16. (a) 17. (8) 18 (с) 19. (4) 
20. (с) 21. (5) 22. (а) 23. (d) 24. (с) 25. (b) 26. (d) 27. (d) 28. (а) 
29. (b) 30. (с) 31. (a) 32. (b) 33. (b) 34. (b) 35. (a) 36. (c) 37. (а) 
38. (d) 39. (5) 40. (b) 41. (a) 42. (c) 43. (0) 44. (4) 45. (a) 46. (a) 
47. (b) 48. (d) 49. (b) 50. (a) 51. (d) 52. (d) 53. (c) 54. (4) 55. (c) 
56. (a) 57. (6) 58. (b) 59. (c) 60. (c) 61. (b) 62. (d) 63. (4) 64. (c) 
65. (b) 66. (c) 67. (b) 68. (c) 69. (d) 70. (b) 71. (c) 72. (5) 73. (a) 
74 (5) 75. (8) 76. (d) 77. (a) 78. (a) 79. (4) 80. (d) 81. (c) 82. (c) 
83. (a) 84. (d) 85. (c) 86. (0) 87. (c) 88. (d) 89. (5) 90. (a) 91. (4) 
92. (b) 93. (5) 94. (b) 95. (а) 96. (a) 97. (b) 98. (c) 99. (с) 102. (с) 
101. (а) 102. (c) 103. (4) 104. (c) 105. (d) 106. (Бу 107. (с) 
108. (a) 109. (4) 110. (5) 111. (d) 112. (5) 113. (5) 114. (c) 
115. (5) 116. (а) 117. (6) 118. (c) 119. (Б) 120. (c) 121. (Б) 


- 122. (6) 123. (с) 124. (b) 125. (b) 126. (4) 127. (d) 128. (5) 
- 129. (b) 130. (5) 151. (d) 132. (а) 133. (а) 134. (с) 135. (a) 


136. (5) 137. (Б) 138. (а) 139. (а) 140. (d) 
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5.4 CALCULUS 


5.41 Limits and Continuity 


жа. oe [sin (2%: =) ев 


(a) 0 (b) 2/12 (c) 1112 (d) none 
Lt 1-56с2 х 
х->Т/4 1-созес? x 

(a)2 (51 (с)% (9) попе 
3 Lt x2+3x-10 _ 
< 77 х--5 .х34-125 
(а) 7/25 (5) 7/125 (с) -7/75 (4) none 
Lt x3-33 
x23 y2 x21-33 
(а) 1 (b 4 (04 (d) попе 
ы х 9 a 
x23 [x3 аа i 
(а) 0 ( 3 (99 (42 
Xt 2-x zt 
x2 4/3-х-1 
(a) ae 3 (6) 1 (с)2 (d) none 
ПИ ага == 
(а) 3 (b уз (с) v3 [2 (а) эр 
Lt 2х2-х-1_ ~ wt A Mec 
"x51 rcx P Жү бух Эх 


~ 


(à) 1 (00 (04 


2. 


== 


= 


14 созесх-соЁх | 
9, 


BE 2 = 
(а) + (0) 0 (01 (4) none Lay. 
ТОТА цыш е a . 
2 x0 Vis сез 59 
(а) 5 (01 ОУ2 (4) none 55% 
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u i emn o ОЗНА 
T r3 Vx247-4 \ ч С | _\( 
ae (а) 6 (6) 36 (c)0 ЗЫ попе: (17 4 
ЈА 3vV5tr (ах \ fd e cn M 
ТАУ ЕИ 
| (а) $ (9-1 (O1 (4) попе P uni - 
l з, ША 142+3+....+и_ сэх = 
о в осе и су 
| (4) 1 (52 © +. (d) none : 
| 14 М xsinx _ - | 4 
RE ход 1-cosx (2 сав 
| (а) 4 (9)1 (с) 2 (а) попе S Ban 
| 15 М ox. ROC aerea EC тр 
| x0, x+sinx са CA 4% = | аа? 
| (а) 2 (0) 1 (02 (d) попе 
БЕЗ des D (23)- ave en at 
mL xo \x+1 ү 
| (а) 1 (be (o је (d) none m 
А, dx i deer . cart XE сона : 
| хоп {ах = 345 pics 
| (а) 2 (i (O1 (4) попе , 
| х, Lt 1+x7 ges Ж 
(0182 =з Se 
xo -1 1 
| 1--х5 
i wian OST wn со с Да 
өле ах шш ү еш 
|: * x—nJ4 11)4-х а cd \ " 
(0) 2 (9) 2 (01 (4-1 EMEN өседі з. 
А ee. 
| x30 sin3x-sin4x -20- eee ЈЕ oe 
1. (а) 2 (9)1 (90 (d) попе | ын Т pe 
| ы резе АЕ но 
kr 21. У1+х-У х T (MEA „ш 
x0 2х--1 d = a ete 


(034 (92 (V2 000. 


8 ха -ixY Pa ice Кексе 
от sls Алс 


e 
E ХА e | 
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Lt х?+3х-10 _ 
T Z ЗЫ | 
(43 (95 (N! (4) попе 
Lt хяв3х. 
x>0 їссохх | 


(а) 3 (5) 4 (0€ (б) попе | 


23. 


| It узїп2х_ 
= 24. үм 1302 3x 
(а) 3 (54 OE HE 
Lt 


ЭР” х сох = 
x20 
(a) 0 Ў | (c)-dasen’t exist (0) none 


(a) тіп (b) піт (c) m*jn? (а) пт? 
д. М ужа VIt 


х->2 4 х-2 

(a) 43 (b) У3/2 (x 213/3 (а) none 
м 2x43 _ 

“хээ Vand 


(а) V3 (b) МЗ (c) 0 (4) none. 


14 tan х-х 


| 9. лаб uar 7 
) (03 @1 (02 (090 
л Lt sin3x-sin5x — 
| i 4 ж 30. oes 
у (a) 0 (b) 2 (9-2 (4) none 


E хоо л(У72-:8-л) = 
(а) 2 (5) 4 (06 (4) 8 
Lt х3+6х2+-11х+6_ 
2. хе-2 ,243х42 | 
(а) 3 (b) 2 (с) 1 (d) none 
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It зесх-1 _ 
x20 "байх — 
(а) 2 (91 (90 (1 
34-22 tan Sx cot 3x = 
(а) 15 Ох (04 (0$ 
Lt cosx-sinx | 
* хопја т/4-х 
(а) 2/2 (Б) -V2 (p) V2 (d) попе | 
36 Lt cos3x-cosx | 
У да a 
(a) 4 (6) -4 (с)2 (4) none 
| : 2, Lt cosx-cosa = 
ia х-а . 
(а) sin a (b) та (с) } sina (d) none 


35 


38. Lt sim т 
: x0 zc 
(а) 4 (0 + (о) 16 (d) 75 
Lt (х+1(х--2) _ 
х— с х2 (х-3) 
(4) 0 (92 (9% (01 
Lt cos 2x-cos 3x | 
х->0 cos 3x-cos 4х 
(а) 57 (b) 1 (c) -1 (d) none 
41. If f (x) =3x+x?+7, ae = 


(а) 3 (5) 2х--3 (с) 0 (4) none 
х2-х-6 


39. 


is continuous at 


42. The function 


(а) х>0 (5) х=3 (с) х&3 (4) any real value of х 
43. The function 4/х-1 is continuous at 
(а) х=0 (b) x—-2 (с) x=! (а). all of them 
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4 H Jrrex- М 1-х2 _ 
DAUERTE 


Qo 94 92 1 


a o (Мл?-+1-п)= 
(a) à (5) ум2 (д у2 (00 
Lt sin3x біп4х _ 
ход 5шх 006 
(а) 45 13 (5) 4& (c) 0 (4) none 
Lt x"-1 
xol x-1 
(a) = (9) = (ді (4) 0 


а. H 49/0) 


х-1 


z 46. 


47. 


where f(x)= 4/x2-F1, 15 


(а) 2 à Үй (c) /-/2 (d) none : 
49. The function which is ш ae at х=0 18 
| EE qy El 


(a) СЕ — (d) all of them 
5. 14 VERS _ 

х-э0 

091 "E (с)-у2 (4) 0 4 


51. The function | х | is continuous for 
(а) alx (b x0 (c)x>0 (d) х<0 
= 52. Which of the following functions is NOT continuous for х<0? , 
(a) log|x| 2 ех (с) tanx (4) попе 
М Vit+x- У1-х - V1-a х 
x30 
«91 (b) ya (90 (434 
14 ХЭХЭ s 
x20 2- 4-х | 
(a) 2 (b) 0 44/4 (d) none 
14 (x-- A - x 
игу 5 
@1 (Dx (00 л. 


2 53. 


x 3 Б “СС-0. Bhagavad Ramanuja National Research Institute, Melukote "^ 


= 


-— 


56. 
57. 


58. 


59. 


* 
60 
бі. 


62. 
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Lt V2n2+3n -1 1: 
n0 npl о 
(00 (2 (= а 


14 

m (14345 Lee +1)- 
()% (1 (92 (43 

Lt со83х-1 


хәл os 2x41 ^ 

()1 (02 (0-4 (а) 1 
Lt (1+cos x) (1 – cos 2x) 
Х-30: ГЕТ 


(а) 2 (5 4 (с)! (d) none 
Lt (1 У їр 2: 


* xo 


(а) е! (уе (с) ех (а) ех 


Lt $1220 Y. 
0-0 tan? 30 


(0$ (93 0$ (02 
Lt 13423+33+ . -+n 
п- o^ 4и3-ЕЗл2-7л-110 
(а) i (9) те (с) T (d) none 
Lt sinx- -sina _ 
xa Ya-Ya “а 
(а) 2cosa Oy3eh cosa (с) $al/3cosa (d) none 


Lt 
ажи о +02 : 


65. 


(де (5) 1 (0 е e уе 


ы 5-4 ~ 

x30 x 

(a) 1 (b)log4-og5 (c)log5-log4 (d) none 
Lt х-3 55 


56:23 ЕТЕ ТН 
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qon naa 


(a) —— (8)0 (с) seca (d) зес?а 
Lt (Al-i 

“4-0 h ны 
(а) 4 (1 (90 (4) none ^1 


= 4-1 
69. Lt 16x 


xol $x3-1 ` 5 rccte 
(a) 1 (52 (90 (4) none ~ 
Lt x4-+a‘ - 

х--а ха — 


(а) 443 (b) 4 (с) 0 (d) none 

| ) 8. (9) 9. (a) 10. (9 
1. ( 2. (b) 3. (c) 4. (с) 5. (d) 6. (© 7. (d) 8. (b) 9. (a) 19. (с 

n ] wi 15. (¢) 14. (с) 15. (а) 16. (с) 17. (4) 18. (c) 19. (а) 
20. (а) 21. (d) 22. (2) 23: (c) 24. (d) 25. b) 26. (d) 27. (c) 28.(4) . 
29. (d) 30. (c) 31. (5) 32. (c) 33. (d) 34. (с) 35. (с) 36. (b) 37. (b) .! 
38. (d) 39. (с) 40. (а) 41. (b) 42. (с) 43. (с) 44. (a) 45. (d) 46. (c) 

47. (a) 48. (c) 49. (d) 50. («) 51. (a) 52. (c) 53. (a) 54. (c) 55. (d) 

56. (4) 57. (c) 58. (d) 59. (b) 60. (5) 61. (с) 62. (d) 63. (5) 64. (c) 

65. (с) 66. (a) 67. (d) 68. (а) 69. (40) 70. (d). 


70. 


/ 


5.42 Differentiation 


1. Iffix):-2 cos x-3 sin х--х2-2х--5, then f'(0)—. 

(а) 0 (b) -5 (с) 4 (d) none 
2. The derivative of 5107 (e*)-+-cos-! (е^) w.r.t. x is 

2 2 : 
LOI и (9) УЕ (с) 0 (4) ч/2 

3.-Тһе derivative of 3-54-х3--33 wrt. x is 

(а) 3* log 3+-3x2 (Б) 35 log 3-3x-+ 

(с) 3*log 3-3x-2 (4) -3* log 3-3x ^ 


5 ЭГ (ec: 21| = Г 
a @ т Gee). Ae (ф-уе (0 one 
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~ 4 
5. If y—4. , then + = 


E 5 
(047 logs (4^ е (0) 4° ерх (047 lop 4 
f Ж dy 
6. If y=log (log sin х), mx 


1245 cos х tan x cot x 
аш (b) log sin x сева ( og sin х 


e И y=x*, then 2. 


(а) x* (5) хх = ex (c) х log(x) (d) none 


5 4 
8. If x--e*—y-Fe/, then 2 when х=-0=у is 


(а) 2 (5) 5 (01 (4) 0 

9. Which of the following functions f(x) satisfies /“(х)--/(х) 
(а) cosx (Б) е“ (с) eX (а) «ех l 

=> 10. If y—log cos үх, = = 
Ч Y 

(а) = m (b) - (д = сул (d) tan ух 

11. If y—x2e*, then yo=- 
(а) (х2--2х--22 7%: (Б) (x2+-4x-++2)e* 
(с) (х2--4х--Фе: (4) none 


Ж 1-cos х 4у 
12. If cot y= ier » then TEE 


(9-1 0) (үүд (0 nore 


\ ce ad ду 
13. If y =a (4-22 7 = к 
(а) х (Б) 4х2 (с) 2х (d) none ~ 
| Фу | 
M. И y2-+3e=25, then 75 = 
==. 


-3 -9, 3 
OF O 23 (с) – >з (4) попе 


СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 


224 CALCULUS 
Фу 
295. Иу-е5, 222 
(а) 25е5 (Б) -256-5 (с) 5е5 (d) none 
f x dy нг 
16. If у= == vie == 


+x 2-x 2-x 
(@) соп OG E (O5 Gon 
dy 
17. її y—logt then dz 
log < 1 1 
(0) - (og x: Ore (log x)? (с )= x(log x)? MO done 
18. The second derivative of x2 log х+хд-5 w.r.t. x. is 
(a) 3+logx (b) 2+3logx (с) 342 logx (d) none 
19. The derivative of (х2--1) [(х2-1) мха. x is 
DON a pa SAN с 
View © Gap © ga (D nere 
4 [^ 
3420. If x3+y3=3xy+5, then © is 


х2-у 
х-у? 


(a) (9) ын (> = @ none 


d 
21. If y=sec? (sec-! x), then о. 


(а) 2 sec (sec-!x) (6) 2x 


xVx2-] 
(с) 2 5ес2(5ес-1х) tan(sec-1x) (4) none 

22. If x —cos?t, y=sin3t, then 2 at t=7/4 is equal to 
(0-1. (1 (017 (ф4/ 


23, If =cos-! ух ays 
J= У 


$ 


ИХ 
(а) — === a omia те (Юн 
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24. If f(x ==, then (4-х)з f" (x)= 


x (8 (52 (дх .(d)none 
25. If f(x) = уха а2, then [f(x)Pf" (x)= 
(а) х2-ыа2 (5) 15 (Oa? (4) попе 
. 26. И y=3x-+sin x, then у= 
(а) Зх (b) E (c) 3 (4) none 
>R 
27. If y2=19a2x, then 22 Э is inversely proportional to 
(а) у (».(0) > (4) none | 
28. The second derivative of ех sin х w.r.t. x is 
(а) 2e* sin х (b) 2e* cos x (с) -2e* sin x (d) 2e*(sin x-cos x) 
) The second derivative of tan x үүл. sin x is 
(а) ѕес2х tan x (Б) 3 весзхлап x © зесзх (d) З sec4x tan x 


=> 30. The derivative of сог! А | 15608 а; wrt. x is 
1+-cos 4х 


РА (а) -1/2 (b) tan22x (с) 2 (d) попе 


31. И ху=4, 2 
(а) -у/х (5) -4/х2 (с) 24 (4) ай of them 

32. И x=a (cos 0 +0 sin Ө) and у=а (sin 0-0 cos 0), then 
£ at@=37/4 із (а) -a (ba (c)1 (4) -1 

33. The derivative of cos (x*) w.r.t. x is 


(а) -cos (x*).xf(log x-+1) (Б) —sin (x*). (log x+1) 


` 


(с) sin (хх) x* . (log x+1) (4) none 
ЕЕ x+3 dy < 
МИН y= (58 Gap ах [= ғат rites zx] Цин 
(а) а--1---гс (b) a=1, b=2, c=3 
(с) a=1, 8---2, с=-3 (d) none 
E ` 35. If y —5*, then 2- қ 
(а) х52-1 (b) 5*1 (с) 51085 (d) xlog5 2 
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^j dy. 
#36. if sin yo ух, then k” 
= (а) попе 


$ ! Ї 1 
Grm Up iiie 
11:58:53 __а > th 

Bt yt i ™ Y-G- Ре» a 

(а) а=1, b=2 (b) а==-2, ђ=2 (с) а=-1, b—-1 (4) none 
138: 1t f(x) епа Sin 4x, then f"(x)— 

(а) 26 sin 4* (4 sin 4х-4 cos 4x) (b) 16 sia. 4x 

(г) -16 sin 4x (d) none 


dy : 
39. Wf 3х2--5ху-і-уі--7, then ax when x==0 is 


(а) 3 (9-2 (0 & (d) none 


| 
E 
! 


40. If y = поп ху, "sen 


1 
(b) (log x)* Е (log) ios х ] 


(a) log Хо x 
1 
4 (c) log(log x)+ log* (4) nenc 
| d dy _ 
SAL. И у-зесі|1-22/)» Шеп Зүс? 
2 -2 2 (à) ] 
Gp; Фуа © vine Vis 
~ dy 
42. И угз! (tan x)--tam! (sin x), then зо 
ѕес2х cos х | > 
) irae ОЛНЫ (b) 0 (01 (d) none 
жесе ВЫ 
ГУ1Ї-х-У1-х 4у 
ES LAS if y tan кш УЕ] Шеп — = 
| Їл : dx | 
І -i 1 -l 
| © хүүт) Dura Ovia Фу 
pe 2x43 dy _ 
| Жам у= із ы 5708 


| = 5 -5 
(a) 2/6 (0) 24/6 (с) 2/6 (4) попе 


4 
1 
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45. Ш 9/5 i, dien Z at х= 
(а) 0 (b) У5 (05 (d) none 
46. If y=x3 sin2x, and Pow (a sin 2x+-bx cos:x), then 
5 (а) а=3,5=2 (b) a=2, b=-3 (г) а--1, b=3 (d) a—2, b=3 


47. É у-чаг! 3x, т 


1 1 PEU aa 
(а) М1-9х2 0) 1+9x2 2 V/ 1=9x2 g +9х2 


4648. If y=2sin 4х соз х, then y'— 
(а) 25 sin 5х--9 sin 3x O- -25 sin 5Х--9 sin Se 
(c) -25 sin 5х-9 sin 3x4 1 (d) none __ 


49. If y=x? V x244, then 4/32.74 57 - 
(a) SAND (b) 3x3--8 (c) 3х3--8х (4) попе 
=> 42 : 
“ӨГЖ у- а; then 3 = 
otya Y іе У r (4) none | 
ЕСЕ х= 4 thgli £y 
Қа аш уе е di^ 


(а) ug coss (с) 0 (а) -1 
52. Тһе derivative of 5 = > VERE Se сн 


(9 VIR 9-ға OTs y ушла: 


A 53. The derivative of tan? (x?) w.r.t. x is 
у (a) 3x tan2 (x2) sec2(x2) (5)-6х tan2 (x2) ѕес2(х2) 
(с) 6 tan2 (x2) зес? (х2) (4) none 


(а) 1-69 (5)-ө- (с) ze =. (4) all of them 
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55. If y=cos-ix and (1-x2)y"f(x)y-ts(=)y=0, then 
(а) Јо =х, g()—0 (Б)  )--х, g(x)=0 
(с) == (4) none 
1+tan2x dy _ 
56 y= sa? qr 
(а) 2 sec 2x tan 2x (b) 2 cos 2x (с) sec 2x (4) none 


57. Ef (=e, then /7(0)- 
(д1 we 04 шен 


dy 
58. If If y—sin-! [cos(sin x)], then Л 


(а) -sinx (b) cosx (c) -cosx (d) none 
E Фу _ i 
522 If y=sin2x, дал : 
(а) sin2x (5)-2сов2х (с) 2 сов 2x (d) 2sin 2x 
60. If y —x log x, then у= 

(а) 1-/х (b) Их (c) 1-Hogx (d) none 

X61. И f(z) -(x3--3x2--1) (32--2), then f'(-1)— 
(а) -15 (6) 37 (с) 0 (d) none 


· 1 dy _ 
62. И y—sec x --tan x, then Т? PE 
(а) secx (b)tanx (c) совх (d) none 


№63. If x=e2l+¢2 and y—e?! —e77!, then 2 = 
(a) х/у (8) у/х (c) -х/у (d) none 


64. И узаг! (sin х)-НМаис1 (соѕес х), then 2- 


4 
O -гүййх туша 99 €) none 


а Путу. беп dairy 


- (a) -2(sin 2x sin х--соз 2xcos x) Ф 2sin 2x sin x-cos 2x cos X 
(c) -2 sin 2x sin x--cos 2x cos x (d) none 


CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. . 


Funding: Тайуа Heritagg Foundation де. Digitization: eGangotri. 
OBJECTIVE TYPE PROBLEMS 229 ` 


. 466. 9 T ‚ then 4 2 at х=1 is 
925 1 = Or 2 x 2 ын (4) none 


67“ If у=с051 ) | then < 2 = 


© iy F S NES Фуга Or 


Фу 
68. И x=2at and у=а, then = 


(a) zs (5) 1 Oza (d) none 


` sin2x фу. 
Ө. My сл, Фев дал 
(а) 2зесзх (b) 2 ѕес2х tan х -(c)2secxtanx (4) попе 


4у 
Сээр. Ronee: ж 


яс @ Em (b "xem 
71. If f(x) —xe*, then SOF 
(4) 0 (М1 (с) 2 (4) none 


72. И у=(х-2)? (x-3? mi Z= =(x-2)(x-3)(ax-+5), then (а, b) — 
(а) (4, -6) (5) (4, -10) “© (2, 10) (4) none 
V0 ТА Шу and 2 уда) then fO) 
(а) log х+2 (6) 2(x-+log x) (с) 2(1-Нов х) (d) none 
74. If y=(2 соз2х -1)/(1-2 sin2x), then 2 = 
Ne. (а) 2sin2x (Б) 1 (с) 0 (4) none 
75. 


(c) 1+cosy (4) none 


Кутурма UU ж” 
1 1 1 1 
оа уа) |а 
1 1 
а а улы Om 
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dy 
76. If x—a cos log t, y —a sin log t, then X 
(а) xly (Б) -xly (с) эїх (d) -yix 
: н dy 
3 TI. И у==с05-! |ү1-х2 tan (sin x)], then TE 
4 -1 
(а) Ie (b) NEED (c) О (d) none 
78. Which of the following is cosh х? 
(а) кезе) (b) $ ea) (с) ф(е“-е“) (d) none 


79. If f (x) sinh x2—cosh ух, then f^ (х)= - 
(a) -2x cosh x^ sinh ух.ї2ух (Б) 2x cosh х2- 


sinh ух .1J2 х (c) 2x cosh x?-+sinh 2x. ух х (4) попе 


За? х-х3 4у 
2 oreet (rien) 4a мо 
3 За 
(а) zr x 2 = (Ола © T+ ox (d) none 
d? 
3681. И х=а cos! and y—a зїп, then 23 at 0—nj4 із 
8 44/2a 4 
0 08 ъ= (9 У“ (а) none 
- : 4у 
82. If x=a 5821, y—a cos?t, then d 


(a) tant (0) со“ (01 (d)-1 
x dy 
83. Hf y— 2’ then du 


1 1 Хү 
(a) 2 УР (9) G2+1)22 (c) 62-8 (а) поре 


a sin x -b 


84. If Уг их” then (a+b sin х)у = | 
(а) (a2-+b2)cosx (Б) а2-52 (0)(02-52)совх (4) попе 


14 
85. If y—(log x) %5, then — y 47 


(а) (L+logx)/x — (5) [l Je (log x)]/x | 
(c) G-Flogx)/x (4) none 
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96. If y—(sec^x-tan?x) (созесіх-1), then ~ 2- iin 


(а) -cosec*x (0) 2 со!2х совес2х (с) -2 cot x cosec2x (d) поле 
87. If y= est 2 3/2 у“ 
. I= Vipa?” then (x +a?) Py Бет 


(a) х2-а2 (by a?x-Fa? (с) a?x-a? (4)42-ах 
88. If f (x) —cosh? (2x), then f" (x)= 

(а) 12cosh3 2xt24 cosh 2x sinh? 2x 

(b) 12 cosh? 2x-12 cosh 2x sinh? 2x 

(c) 12 cosh? 2х--24 cosh 2x sinh22x (4) попе 


vag y dy 
2 


89, If y-—sec-l ( 
1 1 : Е 
Ола 9 "EH arate pee 


90. If y=xe*/(1+x?), then Z ж (+= 


(а) еХх2--х-1) 3h Asatte) 
(с) e*(x3+3x2-6x+1) (d) попе | 


== 


dy 5 
91. 1f y—e* sin x log x; then = 


rog sin x 
(«) e* V sin x log x4-cos x log x+ LET 


ix (9) e ( tog x sin stops | ; 
| ic) ех ( -sin x log х--соз x log хусах ) (4) попе 
92. If f(x)=cos?7x, Шеп /'(0)= 
2 (94 (М7 (© 0 (а) none 
Фу 
93. If y=sin24x, then Жао 
(4)8 соз8х (6)32sin8x (с) 32 cos8x (4) поле ` 
22227 If у= tar: 3) n Jx 
Ї 8x 8x А -8х 
Oper Ones Om Garp 
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зіп2х сох dy = 
aK 95. Wyse шах dx 
(а) cot2x (Б) -cosec?2x (с)-2 созес22х (d) 2 соѕес22х 
e dy = 
96. И y —cos! х--созес leas then dr when x=1 is 
() 2 (5) 0 (0-2 (@) none 


Фу 
7 If cos! 2х--соғ! у=п, then = 


()2 (5-2 (00  (d)none 
Ж. 98. И y=cos-! (io =), then Э 


= 1 
(а) ху 1log xy 0) Х241-(юв x)? 


Iu 
9- ху rz 1log x? d 5714 1-008 х)2 x)? 
99. If y—cosec-! cS , then 2 = 


1 | 2 1 

(a) хи Om, (c) 714-х2 (4) none 
100. Which of the following is NOT true? 

(а) cosh2x-sinh¢x=1 (Б) tanh x cothx=1 


(c) сой x= сөзі d (d) none 


ima [йш dy 
у onn (=), then (1+y?) 7 = 


х+2 1 | 
(а) - wu (b) —— GR (c) na (222), "Lr (d) none / 
42у 
102. it =Z 42-0, then di^ 
(а) 1 (9-1 (с)0 (4) none 
103. If Eas == 
sin x 


1 
© is Оу O анти (0 Vox 
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.104. The derivative of e3/^* үлд, єсозх is 
(a) -cot x esinx—cosx (b) tan xec??X- sinx 


(с) cot x e5*-sinx (4) none 
105. If у--ху, then (1-у log x) 2- 2 
(а) ух (Б) у2 (с) х/у (d) уух р 
106. The derivative of е sinx w.r.t. x is 
(а) єх (sin x-cos x) (Б) e~ (cos x-sin х) 
(с) е (sin x=+-cos у (d) none * 
107. If y=2* .e*, then Z =2* .e* f(x) where f(x) is 
(а) 1 (5) log (Ре) m log2 (d) none 
108. If у=сов3 (х2), then 2 аёх=ут is 
(а) not defined (5)0 (c)-1 (d)1 
109. If y=x cosh x -sinh х-5, = = 
(а) -xcoshx (b)xcoshx (c)-xsinhx (d)xsinhx 
1--х2 4у 
(46. Шу = савест (t =) d^ 
| 2 2 
(а) -IF Әр (с) “Трэйд Ч 1-2 
4 
111. If ви! x-F-sin-! у--т/2, then > = 
(а) 1 (b) Yee vee = (4) none 
43 
112. и y=tog, ев, ЕКТІ: then = 
a —с05ес х 5), шах (c) -sinx (4) none 
Vi+x2 4. 
„243. іл. dm 2- 
1 
(a) my (5) ——= A я (4) попе 
езе ад б 


114. И у= ех, 
(а) -cosech? х (0) cosech? x (с) sec? х (4) none 
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: 4у 
115. If y=log віпһ4/х, as =: 


(а) сой Ух Ка tanhy’x (с) 522, A сой ух (4) попе 


116. If y=logysin x, E 


cos x 


а) = 


(6) ісогх (с) $tanx (4) узіп xcosx 


x dy 
А t == ——, then — = 
117. If tany I TE 


3 2х--3 1 
n р (с) —— : 
9) 2х2--6х--5 2 2х24-6х--7 © 2x? 4-6x +5 
118. The derivative of sin x w.r.t. sin-!x is 


(а) х (b)! (c)cosx.Vi-x? (d) none 


(d) none 


119. If y = logi + log x, then E = 


(a) 1-Новх (b) — ()0 (d) none 
23Х 


120. If y = x and Pys, then f (x) == 
(а) log (2/3) (b) log (8/9) (с) 1 (4) попе 
121. Шу = СХ then 7 арх-31/4 is 
cos x-++sin x dx 


(0) 1 (5)0 (c)-1 (а) попе ~ 
125, If у-сөзігі (seco), then ^". = 


o sec 0 (9) -seco (с) cosec 0 (4) їап 0 | 

25, И уап Е sin х-ЕЁ cos =), йу _ 

4 XE а cos x — b sinx thea 
(а) 2 ab sin x cos x 

(а cos x+-bsin x)? 


124. If x) —e*, then Z = 
dx 


(1 (ох (4)0 


@ — (X. (jloexH 


log x x log x (log x)2 (d) none 
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125. If y=log, (352-5х-18), then л d 
X 
_ 6х-5 әл log?,. (6х-5) 
“озаты O аута 
logz* . (6x-5) : 
© 3x2-5x +8 CAES 
dy 
126. Муей yg, 2 = 
I 1 
(a) рээ (b) —— —- 
24 x2-x 2x? +x 
1 
(c) - ---------- (d) none 
24^ x Vx-l - 


127. If x —a sin t, y —a (cos t-+-log ал), then = = 


(а) tant (5) соғ! (c)-cott (4)- tan t 
128. If y —sin-! (log x), then = = 
1 1 
хугцаа. АЈ 
1 
(< - ЕЕ (а) попе 


sh en (152 | dy _ 
129. If y=sin! СЭГС с05- (Es , then 
(a) 2t (b) 2 (01 (d) none 
d Џ 
130. 1Гуг-зиг! (tan x), then d: = 


sec? x b = зес2х 
V | -tan2x V tan2x-1 

dy - 
131. И у--1/442-1 cosi! 2t, then a. 


cosh 21 
4t cosh! U (y o 4 cos 2 
М42-1 4/412-1 


2t cosh! 21 (d) none 
V 412-1 


(c) sec х (4) he 


(a) 


(a) 2t - 


(с) 2+ 
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132. If f(s)=(s?-1)5, then f" (= ы 
(с) 8052(52-1)3-10(52-1)4 (Б) 80 s(s2-1)3--10 52199 
(9 80 52-1844002-1 (d) none 


133. The derivative of tau! Ух ТУ wrt vx is 


-У ax 
1! I 1 
(a) зу +x) Я (c) үгэ: (4) попе 


4 
134. If x—log t--sin t and y=e'-+cos t, then ра = 


(a) t (e! +sin t) (b) e'-sin і. еъ) (4) попе 


"V 1-4 со81 14-1 cost 1-- cos t 
N The derivative of х.со Ш“! (х24-1) w.r.t. x is ^ 
2 2 
Цх2--1)---5-- (Б) coth !(x2+1)+ — — 
(јевр тар (0) сома + 
2х 
i (c) сой 1(x24-1) + 342 (d) none 


e* e* e* 
(a) тах (b) (с) —— (а) попе 


Dux 1--е2* 
137. И x2-- y? —1, then D= 

(а) 1јуз (b) уз (с) 1? (d) Aj? 
2tanx dy 
aes), then = 


138. it уг 
2x 
(a) tan 2x (52 (с) iix (d) none 
——————— d 
139. If y— Vsin x - Vsin x-4-./...., 2 = 


(a) men (b) 2 (c) Эн (4) попе 


эрле it 


MU 
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| 


140. If y=cos(x-+y), then 2» 


(а) sin (x+y) sin (x+y) 
1-sin (x+y) (2) l-sin ty) 

| (9 – sin (x+y) (4) - sin (x+y) 

| 1-++sin (x + y) 1-sin (x+y) 


141. If y—cot-! (2/x2), then 4у = 
dx 


. 4x 4x 4 4x 
© xig O ra Өзін Оны 


142. If y—cot? 4/0, then = 


(а) -созес2 ө (b) - 20 V9 cosec? Ve 
> 2s 
_ соё 1/6 cosec? 4/0 
(9 КРУ Owes (4) попе 
143. Шу-се|4 sing! (cos 2), then Z 


rg (a) sin 12 сіп" (сов x)} (5) я sin(2 сіп” сов х)) 
(с) 2 sin{2 сіп”! (cos х)} (4) none 


144. If y —sinh х cosh x, then = = 
x 


(а) 1 (b) соѕл2х--зіплх (с) sinh2x-cosh2x (4) попе 
145. The second derivative of sin 3x cos 5x w.r.t. x is 

(а) -32 sin 8х--2 sin 2x (Б) 64 sin 8х-4 sin 2x 

(c) 32 sin 8x-2 sin 2x — (d) none 


146. If x=2 cos t-cos 2t, y=2 sin t-sin 2t, then 4) T When =7/2 is 
(а) =2 (5) 0 (с) 1 (4)-І 

147. y= { (249? +5}3, then Ж at x = 118 
(а) 432 (Б) 36 (с) 320 (4) none 


148, иу = | +5, MES 
L—X 


(a) Ww (94 I 


I. 


5 Oum (d) none 
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dy 
= х 2 t = 
149. Еу-хе”, then TE 


(а) =? (2х2-1) (8) *®(1-2х) (с) е (1-2х2) (4) попе 
150. If x—a (£-sin 7), у=а (4-сов 2), then = at т=т]2 18 
(0) 1 (DO (д (4-4 
151. If x2+y2=x2y2, then 2- 
(a) x3/y3 (Б) ~y3/x3 (с) y3/x3 (d) none 
152. Еу--х-гізігіу, then dy = 
dx 


(a) тн (5) у? ta (с) | +a (4) none 
153. If f(x)=cos-! (1/1-;2 then f’ (0)= 
* (а) not defined (6) 0 (c! (d)-l 


154. И x—a cos Ө and у--0 sin Ө, then A = 
(a) LE соѕес2 6 (0)- 9 cosec? 0 "9 D 
a а? Е : 


| (с) - d 283 9 (4) попе 
2 
155. № ух tank 2x, = 
ах 


(а) їапї.2х--2х ѕесл22х (Б) tanh 2x +2 sech22x 
(с) tanh 2x-sech2 2x.2x (а) none 


d2 
156. If y=tan x--cot x, then LAN 


dà 
(а) sec?x tan х-созес2х cot х (b) 2(sec?x tan x-cosec2x cot х) 
(с) 2(5ес2х tan х--созес2х cot x) (d) none і 


157. If x=a(0-sin 6), у =a (1-cos 0), then ES when SE 
(а) -1 (6)1 (0) Ша (а) па 
158. If y=x sin(1/x), then 2- . . 


(а) —1/х cos (1/x)-Fsin (1/x) ` (b) (Их) cos 1 Тоон (2) 
(с) 1/х cos (1/x)--sin (1/х) (4) none 


» 
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| 4 
159, If х2 віп y=y? sin x, then — = 


x dx 
RU (a) y ?cos х-2х sin y у? cos х-Е2х sin y 
X?cos y-2y sin x 0) Х2 соз у-2узшх: 
sin x-2% cos ~ 
(с) У 2 . (d) none 


x? cos у-2у sin y 
dy 
160. If x/y=log (xy), then ж- 
уху) х(х-у) xx -») 
(0 у). © yox. © җх+» 


(4) none 


Answers 


E 1. (5) 2. (c) 3. (d) 4. (o) 5. (d) 6. (d) 7. (9) 8. (c) 9. (5) 10. (5) 
E 11.45) 12. (b) 13. (с) 14. (Б) 15. (d) 16. (c) 17. (c) 18. (c) 19. (с) 
A 20. (а) 21. (5) 22. (а) 23. (4) 24. (b) 25. (c) 26. (a) 27. (с) 28. (b) 
527 29. (d) 30. (d) 31. (d) 32. (d) 33. (d) 34. (b) 35. (с) 36. (а) 37. (d) 
ЭН 38. (с) 39. (Б) 40. (с) 41. (c) 42. (d) 43. (с) 44. (a) 45. (c) 46: (а) 
ТЕ. 41. (4723. (c) 49. (c) 50. (c) 51. (с) 52. (d) 53. (b) 54 (а) 55. (b) 
- 56.(а) 57. (d) 58. (c) 59. (а) 60. (b) 61. (а) 62. (a) 63. (а) 64. (с) 
| 65. (6) 66. (b) 67. (а) 68. (d) 69. (5) 70. (а) 71. (с) 72. (Б) 73. (с) 
74. (с) 75. (B) 76. (b) 77. (b) 78. (а) 79. (9) 80. (а) 81. (с) 82. (d) 
83. (b) 84. (c) 85. (6) 86. (с) 87. (d) 88. (а) 89. (c) 90. (5) 91. (a) 
92. (c) 93. (с) 94. (d) 95. (d) 96. (b) 97. (с) 98. (4)99 (d) 100 (d). 
101. (а) 102. (с) 103. (а) 104. (а) 105. (9) 106. (b) 107. (Б) 108. (5) 
109. (d) 110. (c) 111. (d) 1124 (а) 113. (с) 114. (а) 115. (с) 
116. (5) 117. (c) 118. (c) 119. (5) 120. (5) 121. (4) 122. (a) 
123. (d) 124. (b) 125. (c) 126. (а) 127. (5):126. (Б) 129. (с) 
.130. (а) 131. (6) 132. (а) 133. (b) 134. (c) 135. (а) 136. (а) 
137. (Б) 138. (d) 139-4) 140. (c) 141. (4) 142. (с), 143. (c) 
144. (b) 145. (a) 146. (d) 147. (а) 148. (с) 149. (c) 150. (a) 
151. (b) 152. (c) 153. (c) 154. (bj, 155. (а) 156. (с) 157. (d) 
158. (a) 159. (a) 160. (c) 


5.4 Application of differentiation | 


1. The slope of the normal (о the curve у--с05 2x at x=7/6 15 
(дз im M3. (02/3. (4) none : 
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2. The gradient of the curve y=x3+3x2+1 at (1, 5) is 
(a) 8 5) 9 (c) 12 (d) none 

3. The equation of the tangent to the curve y —x2-6x at x=1 is 
fay ахљу+1=0 (b) х-4у-21 =0 (с) 4x-y-9=0 (d) попе 

4. If the length of the subnormal at any point of the curve 
yat? x" is constant, then a= 
(а) 3 (5) 2 (9$ (d) none 

5. The function х3--4х-11 has 2 
(а) а minimum value (0) neither maximum nor minimum 
(c) minimum value but no maximum (4) none 

6. The angle between the curves xy —4 and х2-у2--15 at (-4, -1) 
is (а) 60° 40) 90° (с) tan! $ (4) їап 5/7 

7. The tangents to the curve у=2х3-3 at х=1 and х---1 аге 


40) parallel (5) perpendiculur 
(c) inclined at 45° to each other (4) none 


8. The point on the curve у--3х-х2, where the gradient is -5» 
“із (a) (4,4) (6) (-5, 35) (с) (4, -4) (4) папе 
9. The х- coordinates of the points, at which the tangents to 


the curve у==х3-3х2-8х--7 һауе inclination 7/4 with the 
positive direction of x-axis, are 


(а) +1 (0-53 (0-13 (4) попе 
10. The subtangent of the curve у =3%+2 is 


“7 (а) proportional to abscissa (0) proportional to ordinate 


(c) constant . (d) none 
11: The function —2x?--3x-r5 has 
(а) a minimum value (6) no minimum value 
(c) both minimum and maximum values (4) none 
12. The minimum value of the function x* is at x= 
(а) 0 (5) 1 (де (4) 1/е : 
13. The two numbers whose sum is 72 and having the maximum 
‚ product are 
(a) 40, 32 (0) 52,12 (с) 38,34 (4) none 


14. If the velocity y=3r2--r, the acceleration when у--2 15 


(а) -5 (b) 5 (c) 7 (d) none 
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15. Find the rate of decrease of the surface area of a sphere, when 
its radius is 5 cm, if the radius decreases at 0.01 cm/sec. 
(а) 27/5 cm2/sec (5) 41/5 cm2/sec 
(с) -211/3 cm2/sec (4) попе 
16. The rate of change of the function 3х2-х3 w.r.t. x atx—5 is 
(а) 15 (b) O (c) -15 (d) none 
17. The length of the subnormal to the curve х2-3ху--у2-411 at 
(1, -2) is (а) 5% (5) 2 (с) ЗА (а) попе 
18. The slope of the normal to the curve y —x2--3x 4-2 at (-2, 0) 
is „да 1 (4 (04 (9 4. 
19. At what point on the curve 4y=x2+3x+2, the tangent is. 
parallel to x-axis? 
(а) C3; – түү) (b) (4, 0) (c) (-8,-4) @ none 
20. The slope of the normal to the curve х3--у3--2ху at (1, 1) is 
(а) -1 (91 (9-2 (ді 
21. The subnormal to the curve y —4/3x +-2 at any point is 
(а) 1 094 (c) $x (d) none 
22. If Ө is the acute angle between the curves y=2* and y=3* 
at a point of intersection, then tan 9 = ~ 
т log 3-log 2 
(0.59 4 9) 1-Нод 3 log 2 (9) ховс t 
23. The length of the subtangent to the parabola y —4x? аҚ -2, 16) is 
(а) 1 (b) 2 (c) 4 (d) none : е 


24. The acute angle between the curves y—x? and ху--27 at 


(3, 9) is | 
(а) tan-1(4/17) (b) tan1(8/17) (с) tan-1(9/17) (4) none 
25. The function 4x? 1-7x -8 has 
(а) no maximum (0) no minimum 
(с) both (a) and (b) (d) none 
26. The least périmeter of a rectangle of area 100 units is 
(a) 10 (5) 20 (c) 80 (d) 40 
27. МИ s—t" and velocity and acceleration ate equal at ¢=3, then n=: 
(0) 2.48) 4 (98 @! 
28. If s=V/72+1, then acceleration is 
(a) 2/83 (9 1/83 (с) -1/s3 (d) none 


” 
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29. If s=} gt? where g =980 cm/sec*, then velocity is 
(а) t (B gt (с) 38! (4) none 

30. The length of the subtangent to the curve у--2х2-3х--4 at 
(1, 3) is „(273 (b) 1 (0 9 (d) попе 

31. The coordinates of the points on the curve yox+4x, the 
tangents at which are parallel to x-axis, are 
(a) (42, +4) (9) (2, 4), (-2, -4) (с) (2, -9), (-2, 4) (4) none 

32. If the tangent to the curve у=х?-гах at origin is parallel 
to the line joining the points (3, 2) and (-1, 6), then a= 
(а) 1 (5) 2 (0-1 (а) -2 

33. The slope of normal to the curve x —e! sin t, y —e! cost at 
at t—0 is (а) 1 (b) -l (с) 0 (d) none 

34. The length of the subtangent to the curve x=y" varies as 
(a) ordinate (b) square of the ordinate (9 abscissa (d) none 

35. If s=5 sin 2t, velocity at t= т /4 is 
(а) 10 (b).0 (c) 5 (d) none 

36. The angle between the curves у2=2х2--1 and y=2x-7 at 
(2, -3) is 
(а) tan! 4 „Еј tan-1 2 (c) tan! $ (d) none 

37. The extreme points of the function егіп * in [-rt, 7] are 
(а) 0, п (b) Xn" (с) 47/2 (d) попе 

38. The length of the subnormal at (c/2, c) to the curve 2xy —c?; 
c>0 is (а) 2с (b) с fey с[2 (d) 4c 

,39. The angle between the curves y —x? and x —y? at (0, 0) is 
(а) not defined (b) 0 (c) т/2 (d) попе . 

40. If s=3t3 and »?—ks?, then k= 
(а) 3 (6) 1 (c)9 (d) none 

41. If »-г4/52-11, then the acceleration is 
(а) уа (b) s (0) 1 (d) none 

42. If 5—13—-61 4-1, find the time when the velocity is 0 
(а) 2 (b) | (c) ,/2 (d) none 

43. The length of the subnormal to the curve y —x sin x at x —7:/2 is 
(а) 7/2 (b) 2/* (c) | (d) none 

44. If the curves у —ax2-8 and y —bx?-4 have a common tangent 
y=12x-20 at x —2, then (a, b) is 
(а) (1, 1) (5(3,2) (с) (1,2) (4) (3, 1) 
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45. The equation of the normal to the curve х = 412, у-=4{ at t—2is 
wt (а) х-4у-Ғ16--0 (b) 4x--y-72—0 (с) 4x-y+-72=0 (d) none 


46. The acute angle between the curve = and the line 
а у--4-4х at (2, 2) is 

(а) "/4 (Б) tan“! 1/3 (с) tan“! 1/2 (d) none 

47. The length of the subnormal to the curve x—a (0-sin Ө), 
у=а (1-cos Ө) at д="/2 is 
(а) а (Б) 2а (с) а/у2 (d) none 

48. The equation of normal to the curve х3--Зху--у3--1 at (2,-1) is 
(а) x-y--1—0 (Б) х+у+1=0. (c) х-у-3=0 (d) х+у=1 

49. The maximum value of the function х2-12х2--45х-7 is 

| (a) 47 (5) 39 (с) 43 (4) none 

50, A bullet is shot horizontally and its distance 5 in time ¢ is given 
by s =1280 1–162. What is the velocity with which it is shot? 
(а) 1280 (5) 32 (с) 1148 (4) none 

= 51. The equation of motion of two particles starting from the 

| same point are given by s, —9-12 and s;—12—-3t. At what time 
they meet again? 
(a) 4 (5) 2 (9:3 (d) none 

52. The angle between the curves 4х2--9у2--72 and х2-у2--5 at 
(3, 2) is (а) 0 (b) tan-!2 (с) tanl} 44) 90° 

53. When а, b and x are-+-ve, the least value of ax+b/xis 7 
(а) ab (b) 2Vab (c) Vab (d) none 

54. The angle between the curves у2--4х and х2--4у at-(4, 4) із 


(a) tari (Б) 90% (с) tan-! $ (d) попе 


55. The slope of the normal to the curve y5--3y —x at (4,1) is 
(21 (9-4 (06 Я = 

56. The normal to the curve у=х--1/х at х--а is parallel to 
y-axis. Then а= 
(а) 1 (b -1 (о) +1 (d) попе 

57. The length of the subtangent to the curve х=4а соз?0 and 
y=4a sing at 0=7/4 is 5 А 
(a) a (5) 2а (c) У2а (d) none 
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The extreme points of the function х--1/х аге 
(а) 1, 2 (0) 1, 0 (с) -1, 0 (4) 1, 4 


. The minimum value of the function x?e* is 


(a) 4j (5) 1 (c) 0 (d) none 


. The points where the function 3х4-10х3--6х24-5 has extreme 


values are 

(а) x20, 2 (0) x=0, 1,2 (с) x=0, 4,1 (4)х-0,4,2 
A manufacturer sells x articles at Rs. (3-х/1000) per article, 
which costs in all Rs. [100--x/2]. For what value of x, the 
profit is maximum 

(а) 2500 (Б) 1250 (с) 5000 (d) none 

The function х5-5х4--5х3-1 attains minimum at x= 

(a) 0 (b 1 (c)3 (d) none 

The cost C of manufacturing a certain article is given by 


=54-48/х--3х2 where x is the number of articles produced. 
C is minimum when x= 


() 2 (М3 (98 (d) none 


The rate of change of the surface area of a cube w.r.t. its 
side (r) is 4 


(а) г (Б) 12г (6) 8r (d) попе 


1 : 
65. The function /(х)= ЕСІ has the minimum value at x= 


(а) 41 (5) O (с) 1 (d) none 


Answers 


1. (d) 2. (5) 3. (a) 4. (с) 5. (b) 6. (b) 7. (a) 8. (c) 9. (с) 10. (с) 
11. (Б) 12. (а) 13. (4) 14. (Б) 15. (а) 16. (d) 17. (а) 18. (а) 19. (а) 
20. (Б) 21. (b) 22. (c) 23. (a) 24. (с) 25. (a) 26. (4) 27. (b) 28. (b) 
29. (b) 30 (a). 31. (b) 32. (с) 33. (b) 34. (с) 35. (b) 36. (5) 37. (с) 
38. (а) 39. (с) 40. (с) 41. (b) 42. (с) 43. 1a) 44. (4) 45. (5) 46. (b) 
47. (a) 48. (c) 49. (a) 50. (a) 51. (c) 52. (d) 53. (b) 54. (c) 55. (d) 
зоо озю шаре ое 
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Integration 

The integral of —————_ 34 corr зах _ w.r.t. x is 

(а) log (3--4 cos x) (5) 4 log (3+-4 cos x) 

(с) -4102(3--4 cos x) (d) } log (3+4 cos х) 

The integral of (1--sin?x)/sin?x w.r.t. x is 


(а) cot x-cos x (b) cos x-t-cot x (c) cos x-cot х (d) -cos x-cot х 


If jf(x)dx —f(x)-e, then f(x)= 
(a) logx (b)sinx (c)2* (4) 


The integral of wrt. x is 


(1--сов x) (1-cos x) 
(a) -cosecx (b) -cotx (с) log (1-соз2х) (d) none 
| sin x secx dx= 
(а) secx (b) -cosx+sinx (с) secx+x (d) none 
| (cot x --tan x)? dx= 
(a) tan x-tcot x QJ an x-cotx (с) -іап х--собх (4) none 
2х 
The integral of шаг = wart. x is 
(а) -2 sin 2x (b) -sin2x (c)-4sin 2x (4) nonc 
sin3x +-cos3x 
sin2x cos2x 
(a) sec х--созес х (5) sec x-cosec х 
(c) cot x-tan x (d) tan x-cot x 


+ 


1 
Ja 
(a) sin"! х/2 (b) cosh! х/2 (c) зіпігі х/2 (4) попе 


f 4х2-1 — 
(а) лап"12х (b) (ап 12х (с) } tan“! 2x | (4)218л-12х 
f (апбх sec2x ёсон : 
їа 
(9 а о ag te (9 но (а) none 


(ates 
1-cos 2x 
(а) $ cot x 123 -1 сойх (с) $tanx (4) none 
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1 
Ж — dx 
B f Vx2+9 


(a) 4 tani (x/3) (b) 2VxzHH (0) $ sink! (x/3) (d) зїп (х3) 


log(logx) | 
14. Л х logx e 


(а) Іов (х log x) .50) log { log (log x) } 093 (log (log x) }2 


(4) none 
15. | cos х cot(sinx) dx= 
(a) log sinx (b)logsin2x (с) log {log sin x} Ld) log sin(sin x) 


16. ES шэг ех dx= 


e$ w-9 ме (05 
17. iet. dx= 


(ea)* 
(а) a = 0) 22. (9 Toga Іова (d) none 


"вест 
18. | зес“х tan x dx= P is true 


(a)forallz (b)foralln>0 (c)forallnz-1 (4) попе 


19. === dx= 
(а) Ух2--2х--5 (9)24/х2--2х- 5 (с) $/'х2--2х-Е5 (d) попе 
f 1 

20. 4-x dx= 


2--х 2- х-2 
unes =z 11085 (031g (04 08:12 


21. [= Vaiss dx= 
(а) зштух (0 Vi-x 46 -2У1-х (d) Ул 
22. The integral of WU w.r.t. x is 
(a) 2% 1305500) -2V [ов х (c) 3 V1-log x (d) 3 У1-08х 
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. =; dx 
з. (=== 
штэ -J Vx4+2-Vx-2 


(а) 4((с5298-4х-28й) (0) 4(х428-(х-280| 
(c) 10-2002 -(х-21) (4) попе 


24. $) 1+х = х 


ех dx= 
a 


ye logx (Б) e*x ас 


25. Se 5 dx= 
sin? x 


(4) none 


(а) -х cot x-log sin x ХБ х cot x+log sin x 
(c) x ‘cot x+log sin x (4) none 
1 
26. [*- us 
1 x2 ë l., x3 1 
(a) кіт 0) 7-3 т - (d) none ` 
=> ` atb sinx 
J cos?x dx= Ё | 
(о) а sec x+b tanx | (Б) a tan x+b sin x 
cya tan x+b весх ` (d) none 
f х4--х2-Ғ1 xe 
xy 
x2 
(а) x3+tanix ' (b) > Нап хо. 
3 ~ Ж 
(с) = -сог! х (4) з -їат!! х 
2x2 dx Е 
(2--х3) 


1 2 x =2 Š f 
(a) 730532) (b) 3081:2) (c) 3084-2) (d) none 
зесх cosecx | 44 
30. log tan x 
(a) log tan х (b) log(log tan x) (c) log(sec x--cosec х) (d) none 
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cos x sin x 
31. ) ей соо 
(а) log(5-++cos? x) (Б) -& log(5-I-cos? x) 
(с) 1 log(5-+cos? x) (d) -1 log(5+cos? x) 
{= x-cosx | _ 
sin х-І-с05 x 
1 а 
(а) ЕЕЕ (Б) log(sin х--соѕ x) 
(c) log ТО (4) попе 
33. | tan 4х dx= 


(a) log sec4x (Б) log sin 4х (с) 1 log sin 4x (d) -4 log cos 4x 


The іш 1 of ———— = w.r.t. x is 
34. The integral 0 Уа на = к... 
јр == ЛЕЕ cos x 
(a) 2755 1х (b) -4 sin ( 3 ) 
(o —зйг1( =) (а) зіп (===) 
35. The integral of sec?x cosec?x w.r.t. х is 
(a) tan х-со! x (b) sec х--соѕес х 
(c) sec х-созес x (d) tan x+cot х 
1 
) У124-3Х2 
1 х 1-5 х 
(а) 2 сок“ 2, D (b) 7 sinj! = 
(с) A сіпй-і = (4) попе 
à 37. {xsinkx dx= ~ 
(a) x cosh x+sin h x (b) x cosh x-sinh x 
(с) -x cosh x-tsinh x (4) none 
cos 2x qm 
5 | (cos x-+sinx)2 
(а) log (cos x +sin x) (b) log (cos x:-+sin x) 
(c) log (cos x-sin x) (d) nonc 
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э. f (x1) (-L)e- 


229 
| iL ра ан аш 
| (a) х > (5) х х3 © s (а) XP 
| le 1+х!2 га 
| (а) ап! (x5) (b) & tan-! (хб) (c)tan-! (x) (d) none 
Ree 4 sin x cos x 
| да X) 

3 sin?x 4-2 cos2x 
| (а) log (3 sin2x-+-2 cos2x) (b) 2 log (3 ѕіп2х--2 cos2x) 
| (с) 4 log (3 sin2x+-2 cos2x) (4) попе 
| раты == 
| x { 1 + (log х)2 } 
| (a) tan (log х) (b) 4 tan (log x) 
| (с) 2 tan~! (log x) (d) none 
| sin2x , — 
| 1--58 х 
| (а) tan-! (sin x) (b) log (1--ѕіп2х) 
= (с) 2 log cos х (4) попе 
| ME инт 
| ст ` 
| () пен) (9 шетен) 
| (с) m log (е”Х--1) (d) = log (е"х--1) 

T cot x 

| 45. The integral of log sia x w.rt. x із 
| (а) log sin х (b) log (Іов зіп x) (с) -log (ію зіп х) (d) none 
{ cos 2.x 
| 46. The integral of ЕЕ w.r.t. x is 
| (a) cosec х-со x (b) -(tan x-+cot x) (c) tan x-cot x (4) none 
| жа 
| $2 f 1--соз?х Ж 


=) : 


| (а) ох (6) tanzi ( 


© > хап! (= ) (4) none 
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1-Наа х 
Е 
e БЕТ”ҮЭ х бол 
(a) log sec (7/4--х) (Б) log sec (х-71/4) 
(c) log sec x (d) none 
xl per 
Бо Хєл | 
(a) log (еХ--х9) (b) e log (e*--x*) 
(с) Це log (e* +x*) (4) none 
V4-3tanx | 
(а) -ҰУ4-3 tan x (b) 4У4-3 tan x 
(04У43:ах | (4) -§v4-3tanx 


dx Ж 
3b f 9х24-6х--17 


: (а) 4 tan! (=e ) - (Б) dg (апт! (= *) 


(с) $ tan! (===) (4) попе 
(S -еж 
eR 
(а) (ап“1 (625) 15) log (e2*--e72*) 
(c) 2 7 (е25--е-25) (а) 5 log (e+e) 
E f irn 4 
(a) 21х2-в (1 +2?) | (b) 332108 (1 +-x2) 
(с) 4 x?-tan x (d) none 
54. | sex tanx dx= 
: а) 285 o (a T (d none 
As 2, 
>= = 


(a) el .(b)-e!* (фейк (4) —2el* 
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sin x + cos x 

Сатуды 

(à) Vi+sin 2x (9 2У1-5ш2х (о) х (4) none 


tan (5107! x) 


56. The integral of 


(а) sec%sin-!x) (Б) Іор(віп-1х) (c) log(sec(sin-1x)) (d) попе 
58. | sech x dx = 
(а) sech x tanh х (Б) 2 тап-(еХ) (с) біп-(ех) (d) none 


1-3 tan2 x 
59. Ја E ср 


| 

| 

| 

| 

| 

| 

| (а) 4 log sin 3x (b) $ log sec 3x (c) - log sin3x (d) log sec 3x 
| 60. | ех те dx— 

| (а) $V1-re* Gy (1--е)22 (с) X1 +еу % (4) попе 

| E. en [= (2+3 log x) 2. 
=> х 


(а) соѕ(2--3 log x) (b) -$ cos(2+3 log x) 
(с) 5со5(2--3 log x) (d) -4 cos(2-+3 log x) 
f dx z 

62. ) (+x) [9-3 (cor1xy] 
24 5 (8) j tart ( = >) 


(с) -$ tan! ( > = ) (4) none 


e. f lad а= 


1 -i 
(а) 1 (1-апх) (0) 5 (1-tan xj (с) 5(1-ап 5 (4) попе 


ЧР а 
sin-! x 


и CEU 2- KO) log (51-1 x) (с) (віп-і x)! (4) none 


dx= 
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(Ек (2 log x) 22 
х 


1 
(а) à sin (log x) (5) 2 sin ( EE | 
(c) 1 log sin (log x) (4) d log sin (2 log x) 


в. [= = 


1 
(а) x-log(e*--1) (0) әгі (с) log(e*+1) (d) none 


67 f ZLS dx= 
5 Vx Vi-x 
(а) 4/x (1-х) (b 2sin (Vx) © Их (d) none 
68. | ех (sin x--cos x) dx= 
(a)e*sinx (b)-e*cosx (c)-e*sinx (d) e* cos x 


sec 3x tan 3x 
6. 25ес3х-5 e 
. (a) $ log (2 sec 3х-5) (b) $ sec 3x 5 
(c) - log (2 sec 3х-5) (4) попе 
70. | х2 ех dx= 
(а) (x2--2x-2)e* (b) (х2-х- Ге“ (с) (х2-2х--2)е" (d) none 
х-1 
71. f ril dx— 
(в) x-og (x+1) (b) х-Нов (x-1) 
(c) х} log (x+1) (d) x-2 log (x+1) 


72. | sec! V x dx= 
(a) x зету x -vx (b) x seci x --ух-1 
(c) x secl4/ х-4х-1 (d) попе: 

73. | eleg 6-2) dx= 


(а) eE 6-2 (5) х-2 (с) х2-2х (а) x 


74. V x cos2x dx— 
(а) x sin нэ = py x sin x "+ "cnn 22 ж 
(c) ЙЫ sin 2х-Ғ cos 2x (d) none 
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sisi 
ог 75. Га Ух2-1 
(а) (sin-1x)*/3 (b) -(sin-1x)*/3 (с) (cos-1x)3/3 (d) none 
„л 
* fx 1/x 
(a) doesn't exist (© = (е) Бүх (4) <! 
77. | созес х dx = : 
(a) log tan 3 Tc (b) - log(cosec x+-cot х)--с 
(с) log(cosec х-со! х)--с (d) all of them 
78. dx 
Ји“ 
(а) 2//3-ax (b) -2V34x 2 = == ER (d) -4V 34x 
d 1 -cos 2х 
ДЕРТТІ 
(а) tan x--x (b) xan х (c)tan х-х (4) 2 ѕес2х 
e*(1 + x) 
9.) cost ery 7 
(а) tan(x ех) (Б) -sec (хех) (с) -cot (хех) (d) попе 
Р sin x a 
SL) (ab cox 5” 
(a) = log(a-++b cos x) (8) - Е log (a +b cos х) 
cu nies E 
OF (a-+b cos x) (4) Басс x) 
1-cosx 
| 52. f 1-Гсо5 x 25 
шш 


(a) log sec (5) 2 log sec 5 (с) $ log sec = (4) none 
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83. се 


(а) јап“! (2х-1) (b) $ tan“! (2х-1) 
1 2x-1 
(c) 24/2 (ап (=== ) (4) попе 


84. IE sin 7 dx— | 


х х х х 
(а) 2x cos 2 -4 siny (b) -2x cosy — 4 siny 
(c) - 2x cos 2 Tm 4815 (9) попе 


85. | (sir! х--сов-! х) dx— 
: ee a 
(a) 2x біп-іх-/|-2 (by > (c) 2x sin-1x-+-4/1-x2 (d) попе 


86. |е54х- 
()-$e5 (-ie5 (les (0)хєз 
87. | cos 4х cos2x dx=- 


(9-1 EM ша a 


(91 Е бх | 


(с) Ї Е sin | (4) попе 
88. |(2-6х2)-/2 dx = 


1 
(а) v sin-1 (3x) (5) = sin! (4/3x) 
(OE yim (33) (d) none 


eds log x) 
89. fee ax= 


1 
(а) ёс log х (5) ех = (c) e*/log x (d) none 


1 + ; 
90. If у a= 3 log ian =>, then «= 
(а)0 (0) т/2 (с) т/4 (а) попе 
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x 
Л (:-3Хх-1) “ 
(а) log (х-3)-- log (х--1) (0) 4 log (x+1) + log(x-3) 
(с) & {log (х-3)-Нов (x4-)) (d) none 
| зесбх зш4х dx = 


cA sx 
ӨТ ӨТ (сусап йай (4) none 


(е<-ы» 2. 
f zx dx= 
(а) ~(e*+1)4/4 (Б) (e* +1)4/4 
(с) (e*+1)4/4 (4) у (e* +1)? 
== dx =: 
Vi-x6 оо 


(а) 4 sin“! (x3) (b) 4 sint (x3) (с) sin“! (х3) (а) none 


95. | (4tan?x-5 соёх) dx = 
(a) 44-соѕес х (b).4tan х-5 cot х-х 
(c) 4 tan x4-5 cot x -x (d) nonc 
1 12 
С € d = 
«ут» әт) d 
(a) x+log x (b) х2/2-Нїов x+2 
(c) 2х--х2/24 log x (d) none 
97. | secx (sec x-tan x) dx= 3 ; 
(а) sec x-tan х (b) sec х-Мап x (с) tan x-secx (d) none 
98. |2551 dx= | 
(а) 2*+1 (Б)25|юв 2. (с) 2411082 (d)2**!/log 2 
99. | V3x+5 dx= 
(а) 4 (3х4-537-(9)4 (3x+5)3/2 (с) % (3x+5)3/2 (d) none 
100. | cot х (tam x-cosec x) dx = 
(а) х-сосх (Б) 1-совес x (с) x-cosec x (d) х-1-созес х 
e*-e* 2 
= = dx-— 
101 >= т 
(десек Wat xt Orte 
СС-0. 
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102. | +G} dx= 
(а) log х--5 log 5 (Б) log x +5*/log 5 
(с) log x—5*jlog 5 (d) none 
103. | sin? (2--1) dx— 
(а) $ {x+} sin (2x+1)} (b) $ (x-$ sin (2х-2)} 
(c) ${x+} sin 2 (x+1)} (d) попе 
104. | (x-2-1) (х-Е1/х)5 dx = 
@ (dy () 6) -Ct @none 
4 g 


105. { x3 (2-x4)3 dx= 
@ € o- 
106. | (3*+1)4 32 dx= 
(а) not possible (b) (3*+-1)5/5 (c) (3*+-1)5/log 243 (d) none 
107. { х2 e® dx= 


(а) Z ө (с) её (d) попе 


Зу OCZY (4) none 


108. | х5 log x dx— 
(o) вх _ ~3 x6 (D at log x ot 


x6 log x 
(©) ae (d) done 


109. f хал dx= 


223 (угаах: (= 
4 6 


—— (d) none 


110. { {x log x}! dx= 
(a) (log Ел (5) log (log 2) (с) х юв х (4) попе 


111. 
fm Vae 
ig 
(a) = 5111 = (у 2 т sim! E (c) 1 сіп-і 38) (4) попе 
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Answers 


1. (5) 2. (d) 3. (d) 4. (5) 5. (а) 6. (5) 7. (c) 8. (b) 9. (5) 10. (а) 
11. (6) 12. (5) 13. (d) 14. (с) 15. (4) 16. (b) 17. (5) 18. (d) 19. (a) 
20. (b) 21. (c) 22. (b) 23. (a) 24. (а) 25. (Б) 26. (с) 27. (c) 28. (c) 
29. (c) 30. (Б) 31. (d) 32. (c) 33. (4) 34. (с) 35. (a) 36. (с) 37. (b) 
38. (a) 39. (4) 40. (5) 41. (c) 42. (c) 43. (6) 44. (d) 45. (b) 46. (5) 
47. (c) 48. (a) 49. (c) 50. (4) 51. (b) 52. (d) 53. (a) 54. (a) 55. (5) 
56. (c) 57. (c) 58. (5) 59. (a) 60. (0) 61. (d) 62. (c) 63. (b) 64. (b) 
65. (4) 66. (c) 67. (b) 68. (a) 69: (4) 70. (с) 71. (d) 72. (c) 73. (4) 
74. (c) 75. (4) 76. (b) 77. (4) 78. (4) 79. (с) 80. (a) 81. (c) 82. (5) 
83. (0) 84. (c) 85. (5) 86. (d) 87. (c) 88. (5) 89. (a) 90. (c) 91. (a) 
92. (b) 93. (a) 94. (a) 95. (c) 96. (c) 97. (c) 98. (d) 99. (c) 
100. (d) 101. (5) 102. (5) 103. (с) 104. (c) 105. (5) 106. (c) 
107. (a) 108. (c) 109. (a) 110. (9) 111. (c) 


5.45 Definite integrals and application 
3dx — 
b 337 

_ (n^ (n2 (Ф @ 112 
2. f Пух ах = 


2 1 тут 
(а) mU O zyr (с) = (4) none 


(а) 1 (5) 3-1, © 1-v3 (9 -v3-1 
ыГ _ 2 
4 | =“ 
(а) e (М1 (0)-1 (4)0 
Lt 1 1 КЕ d Ју 
5. dh ati tat ...... +] 
(а) 4 (Б) log2 (0) log 2 (4) none 
1 1-х um 
«f ю (1-5) Яс 


(а)0 (01 (93 (4) попе 
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7. The area bounded by the curve у--х2-х-6, the x-axis and 
the lines х--0 and x=2 is 


(a) 11 (5,3% (с)32 (4) none 
8. (es cos 4x cos 2x dx= 
0 
(03 (04 ©; (04 
4 dx 2: 
1/16-х2 
(а) т/2 (9) т/4 (с) т/3 (4) т/8 


10. f^ sin = cos ~. dx= 
0 2 2 


(а) 1 (50 (c)3 (d) попе 


11. The area bounded by the curve y=sin x and the x-axis from 
x=0 to 2n is 


(00 (51 (22 @4 


12. Jama 
(90 (9)7/2 (сут (4) an 

13. „ | = 10: de (assume 9 x2 log x=0) is equal to 
ài 0-4 (04 @- 4 

за. [| манаха 
(а) /2-2 (52/2 (92 (4)-2 


15. The area bounded by the parabola x=4-y2 and y-axis is 
(а) 6413 (6) 16/3 (с) 32/3 (d) none 


16. (7/4 соззх dx = 
6 f cos3x dx 


(a) 2/3 (5) 25 (©) 10/2 (d) none 


17. The area enclosed between the curve ус (х-1)2-х) and the ~ 


x-axis is 
(03 04 (0: (04 
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Tla 
18. 2001 tans x sec x dx = 


(90 (9% O} (1 
19. The area of the region ((x, y): 52х2-на2у2 «а252) is 
(а) 2 (5)2nab (с) nab (4) Nab 
20. ТА sect dt 
V4-tam t^ 
(а)т/6 (D)nj3 (©)$ (4) попе 
22 (Таке ER 
0 sin Х-Гс08 x 


(а) $ (D 7/2 (с) т/4 (4) попе $ 
22. The area of the ellipse кі in square units is 
(а) 36v (5) бт (с) 12% (4) попе 


dx= 


23. f туг dx e 
0 a2cos?x--b?sin?x | 

(а) Jab (b)n[2ab (с)2пјаб (4) none 
1/4 2 tanx sec? x : 

0 Л tan* х +1 

(а) т/2 (бут (0) т/4 (а) попе 


25, JT зш" х ован х dx= 

(лі qp? (до (D пото 
26. , f 2 та. dx 

(ап (5) 27 (с) т/2 (4) none 
27. Л : үзээ d= 

(а) & = 02 Iz oS m (d) none 


28. | f (1-х2--2х3) dx= 
(до 04 0$ MF 
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29. The area of the region bounded by the curves y=2* and 
у=2х-х2 between a and x—2 is 


2 
(552 -4 (b) - Бе? -i (d) none 
5 Vxdx 


Vx + уБ | 
(а) 5 (b 45 (с) 5/2 (d) /5[2 


з. | ШАЛ есік dies 
0. 


m -{ 


(а) т (5) ГЕ өл -} log2 (d) none 


32. ЕГ tan? x dx= 
(а) 7/4 (b) 1-n/4 (с) т/4-1 (4) 1--т/4 
з. f т/3 tan х dx= 


(a) log2 (5) 0 (c)1 (4) 11082 


34. The area bounded by the curve / + у y =2, the x-axis 
and the lines х--0 va x=4 is ; 


(а) $ (b $ (0568 (4) попе 
п 
i 2 2 E ор 
(а) 1052 (Б) т/2 (с) т/4 (d) попе 
= (fi со54х sin x dx= 
()$ ©- (ді (4) попе 
37. ҮР Уз: 3 dx= 


(а) 98/3 (b) 49/3 (с) 196/3 (4) попе 
38. The area bounded by у--х2, у--0 and х--3 is 
(а) 9 (5) 9 (c) 9/2 (d) none 


1 
М2 


35. 
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-]1 4 

39. ----- = 
= о f 1+2 д 
(а) ми (0) -m2 (дп (d-n 

40. f EEUU 
1J х2-2х--10 
(а) tan 13-tanj (b) 7/4 (с) 7/12 (d) none 

41. f T созду sin?x dx= 
0 
(а) п/4 (Б) т/32 (c) т/8 (d) none 


1 1 
42. ae ұс 
4f (x Vx +1 


(а) /2-2 (b) 2-/2 (с) 2-42 (а) попе 
e 
‚4. S logx dx= 
(а) 0 (01 (де-1 (де 
OL meii. 
п— о а, vm? > 
(а) т/а (b) п? (c) n (4) none 
45. The area bounded by y —x3, x —6 and y —8 is 
(а) 12 (6) 4 (ді (4) none 
46. , Т/2 sin 2x log tan x dx— 
(a) 0 (b тт (с) 2 (4) попе 
ал. ( “4 sinx sectx dx= 
(а) + (00 (05 «ӘУ попе 
48. f бөз dx= 
0 
(а) о мај ео (с) 363 (d) none 


49. 1 Г E а= 


t 
(а) 3 (93 (04 (94 
"Тв (890 - | 
= 4i Тамд 497 
(а) Поғ2 (0) log2 (с) 31082 (d) попе 
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5n 0 
51. f cos 740- 
n 2 


(а) 2 (5)4 (00 (4) попе 
52. Јеж Гаа) а= 


(а) x22 (Б) x2j2+2x (c) 07-х) (d) поле 
53, The area bounded by the curve х2у=х2--5, the x-axis and the 
lines x —1 = x=3 is 
(а) $ О (c) E (a) none 
Lt 1 Lt 


54. e E log I assuming „ 0 


(а)1 (9)0 (де (4. 

55. The slope of a curve at any point (x, у) is 8x. What is the 
equation of the curve if it passes through (1, 3)? 
(a) y=2x2+-1 (b) у--4х2-1 (с) 3х2=у (4) попе 

56. туо cos x dx 


x log x=0, is equal to 


0 4-smx | 
(а) 11024 (0) 1083 (с) 4 1082 (4) none 
57. P spem 
4l Vx24-9 d 
(а) Vi3-V8 (9 УП-У10 © У13-У10 (9) попе 
np dx 4 
5 J 9cozx--l6simx ~ 4^ WEE ф 


ж 
т од © р (@ none С 2" 


59. The area of the region enclosed between y —cos x and y —sin x 
from x=0 to x —7;/, is 
(а) У2 (9)1--4/2 (c)4/2-1 (d) попе 
60. f Ша xsinx dx= 
0 
(0)1 (6)0 (c)-1 (4) попе 


ТУ, 25 
61. сс | ѕес2х tan?x dx 


(020 (D$ (0 $ (4) none 
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7/2 2 oe 
J x2cosx dx= 


(а) "2-1 (b)n?/4-2 (с) т2/4-1 (4) попе 


4 ——— 
ó f (2x+DV2x+1 dx= 


242 249 119 
(a) = 0 3 © 5 (попе | 
The area of region of the curve у2=4 – x? lying above x-axis is 


(а) ги (0) п (с) 47 (4) попе 
т хах 


`0 1+sin x s 


(90 (0 пи (9 пр (фт 


. А body moving in a straight line has an acceleration 61? at 


any time f. If it starts from rest, what is its velocity when 
4-2? (а) 2 (b)8 (0) 16 (d) none 
The area bounded by the parabola y?—4x and its latus rectum is 
(a) 8/3 (b) 4/3 (c) 16/3 (d) none 
pe 4 (виг1х) л, 
ЕСТЕ : 
(а) 73/63 (b) 4/34 (с) т3/33 (d) 14/64 
"2 сов 13x sin 15x dr = 


@ i (9 3 (04 @ попе 


E Tu six dx= 


от бт (0772 6) none 


The area of the region bounded by the curves у--х2--1 and 
y=2x+1is (a) 1/3 (b) 4/3 (c) 8/3 (4) 16/3 


121 

FUE 

(a) 27/3 (Б) 47/3 (о) -1/3 (d)none 
42 dx = 

Ј хух2-1 


(а) 7/2 (5) т/4 (с) -т/4 (4) попе 
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(a) doesn’t exist (b) 1/6 (с)0 (4) попе 
75. (5 tanx зесјх dx= 
(а) 24/2/3 (b) 1/2 (c) 2/3-1/4/2 (d) none 
то. Зх За ш 
76. J сэг соз йу: 
(а) $ (5)0 (9% (d) none 
-[1 1V,— 
ИЖ Ё ~ x3 ) aS 
(а) 32 (5) $ (c)-} (4) попе 
78. КЕ sin 3x cos 5x dr= 
(д% (0 (0-4 (4) none 
79. fn (cos x-sin x)? dx— 
(а) 7/2 (b) 1-п/2 (с) т/2-1 (а) none 
80. f D Ordre 
(04 (54 (0)5 (4) попе 
У ЕЕ 
L S va” 
(а)0 (6)7/4 (с)т/2 (d) none 
2. =Уаті d= 
(а) 2/2/3 (D) $ (24/231) (0)4 (2/2+1) (d) none 
83. да = т 2 an OS Ea. 
Ува» ^ 
(а) т/4 6 7/2 (с) 1/4 (d) попе 


2 х 5 
4 угаал 
(а) 0 (b) 1 (c) 2 (d) none 
l x Ес 
5 ot RESI 
(а) 14082 (Б) 1082 (c)log2 -1 (4) попе 
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1 dx 24 
86. f Eu 
(a)4 log & Oglogz (91051 (4) попе 


87. fee sin 2x dic 
0 4-sin2x 


(а) log (6) 105$ (с) 108$ (4) попе 


тј sinx 23 
oJ (ент ЕН 
| (03 (93 (0-4 (4) попе 
nh 
8». f 


Ua 


sin 2x cos x dx= 
(4) 0 (0% (01 (4 
90, {л sin 3x sinx dx= 
0 
(0)0 (b1 (04 (4) попе 
50091 ЯВ 16-52 dx = 
(а) тм (b) 16т ( 4m (d).none 


л. f* veas 


@ 2 (9-р OF (0 поле 

S Vea e? dx= 

(04 (94(ес-0 © $(е2-1) (d) попе 

94. f * (хох-1)0(2х--1) dx= 
(00 (Dk (Or (none 

95. И} (хїо-1) = [ү (еу, then f()— 
(a) х5-1 (6) 7-1 (с) х5 (4)2+1 

E 96. 2 (МЕ) х= 

(01 (94 (04 (rone 


93. 
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dfs (х3--1)2х2 dx = 

()0 (9% (04 (4) попе 
1 

5 f cosh x dx— 

0 
(40 (0 е-е) (c)i(e-e) (а) попе 
жы f sinh x dx= 
(а)0 (0) е2-г2 (с) 2(е24-е-2) (4) none 


Answers 


1. (6) 2. (с) 3. (5) 4. (5) 5. (b) 6. (а) 7. (b) 8. (с) 9. (c). 10. (а) 
11. (4) 12. (с) 13. (4) 14. (с) 15. (с) 16. (4) 17. (с) 18. (а) 19. (с) 
20. (a) 21. (с) 22. (b) 23. (5) 24. (c) 25. (c) 26. (b) 27. (a) 28. (d) 
29. (b) 30. (c) 31. (c) 32. (5) 33. (a) 34. (5) 35. (c) 36. (c) 37. (a) 
38. (b) 39. (c) 40. (d) 41. (b) 42. (b) 43. (b) 44. (2) 45. (a) 46. (a) 
47. (c) 48. (c) 49. (d) 50. (0) 51. (5) 52. (0) 53. (c) 54. (4) 55. (b) 
56. (b) 57. (c) 58. (b) 59. (c) 60. (a) 61. (с) 62. (5) 63. (a) 64. (а) 
65. (dy 66. (c) 67. (0) 68. (4) 69. (4) 70. (5) 71. (5) 72. (а) 73. (5) 
74. (а) 15. (4) 76. (4) 77. (а) 18. (с) 79. (c) 80. (а) 81. (5) 82. (b) 
83. (а) 84. (5) 85. (а) 86. (а) 87. (0) 88. (c) 89. (4) 90. (0) 91. (c) 
92. (5) 93. (a) 94. (с) 95. (5) 96. (a) 97. (c) 98. (c) 99. (a) 
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SECTION 6: LIST OF FORMULAE 


6.1 ALGEBRA 


6.11 Set theory 


1. An ordered pair of two elements а and b is denoted by (a, 5); 
two ordered pairs (а, b) and (c, d) are equal iff a—c and b=d. 
- 2. The product or Cartesian product or cross product of two sets 
A and B is АХВ=((а, b)| ає A, beB); the Cartesian plane 
is the product set RXR 
3. If n(A)=p and n(B)=q, then n(A XB)—pq. 
4. AXB = ВХА unless A=B or one of А and В is empty. 
7 5. A relation R from A to В is a subset of А XB; if (a, 5)ER, 
we write a R b; if B=A, then R is a relation in A. 
6. Let R be a relation in a set A. Then R is called (i) reflexive 
if (а, а) ER, ¥aeA (1) symmetric if (a, b) ЄК (b, а)ЄК 
= (iii) anti-symmetric if (а, 5) ER and (b, аје Е=>а=ђ 
| (iv) transitive if (a, b)ER and (b, )ЄЁ-э (а, ЄК | 
` (у) equivalence relation if R is reflexive, symmetric and 
transitive. 
7. The domain of a relation R from A to B—íajae A, (а, b) € В}, 
and the range of В ={6 | БЕВ, (а, 5)ER}- 
, 8. A function f from A to B (f : A->B) isa relation from A to B 
| in which each аЕА appears in one and only one ordered pair 
Lr ue A lled its domain 
| . Let f :A—>B be a function. Then is ca its domain; 
? aia codomain; if aE А, then f(a)& B is called the image 
of ‘a’ under f; (Да) |а A. f(a) EB} is called the image set or 
the range of f. А 
10. Let f : A B be a function, f is called (i) one-one if f(a) —f(a") 
-»a-a' (i.e. ажа => (а) ва) (ii) onto if every element of 
B is the image of at least one element of A (i.e. the range= 
codomain) (iii) ideatity function if Ха)=а, УВЕК 4 
(iv) a constant function it fla)=beB, жаєА ie. t orange 
of fis a singleton. 229 
Gates 


^i 


—— Їй na 243 
} 
В 


СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Тайуа Heritage Foundation, Kolkata. Digitization: eGangotri. 


268 ALGEBRA 


ll. Let f: AB and g : B3C be two functions. The compo- 
sition function of f and g i.e. (20/):А-»С in defined by 
(gof) (а)=8(Ка)), “аЕА. 

12. gof=g(/)+/(2)=fog. 

13. Let £f : A-B be a function and БЕВ. Then f-1(5), the inverse 
of b= (a Jae A, Ха)=5}; f-1(b) C A. 


14. Let f: A B be a function. If f-1:B-5A assigns to each | 
be B, a unique element f-!(b)& А, then it is called the inverse | 


function of f. 

15. If A f: AB is both one-one and onto, then f-! exists and 
it is also both one-one and onto; fof-1—f-lof—identity 
function. 5 


6.12 Number theory 

1. Leta+0 and bEZ. Thena|b if3 be Za3b—ka; ‘b is said to 
have “а” as a factor; ‘a’ is a factor of ‘b’; ‘b’ isa multiple of 
‘a’; ‘a’ is а divisor of ‘b’. + 

2. а], a0; ala, а+0; а> ах, хе2; ајђ and ale=>a|(pb-+-ge) 
р, 462. 

3. Divisibility оп М is reflexive and transitive but divisibility on 
Z is transitive but not reflexive. 

4. If a+0, beZ, (епа 4, гЕ2э b=aq-+r, 04 г< | b| (Division 
Algorithm). 

5. An integer d is called @ greatest common divisor (g.c.d.) of two 
integers а and b if (i) dja and 415 and (ії) whenever сја and 
сј5, then сја. 

6. If dis a g.c.d. of a and b, then -d is also а g.c.d.; the positive 
g.c.d. of a and b is denoted by (a, b). 

7. Еог any two non-zero integers, there is always a g.c.d. and 
it can be obtained by repeated application of Division Algo- 
тийш (Euclidean Algorithm). 

8. (a, b)=pa+qb, P, 4Е2 i.e. p.c.d. of two integers can be ех- 
pressed as a linear combination of them (p and q are not 
unique). 

9. An integer p+0,+1 is called а prime if its only divisors are 
-El and +p; all other integers except 0 and +l are called 


composite numbers; 0 and +1 are neither prime nor composite. 
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. Two integers a and b are said to be relatively prime if their 


g.c.d. (а, 5)=1 


. The number of primes is infinite. : 
. If p is prime and рјађ, then рја or p|b; if (а, 5)=1 and a|bc, 


then alc. 


. Let a, b, m>0, EZ. Then ‘а’ is said to be congruent to ‘5’ 
modulo т i.e. a=b (mod m) if т|(а-0). 


. The congruence relation is an equivalence relation i.e. 


(i) ава (mod т) (reflexive) (ii) a=b (mod m)=> baa (mod т) 
(symmetric) (iii) a=b (mod т) and бес (mod m) 
= ас (mod т) (transitive). 


. If a=b (mod т) and.cexd (mod т), Шепа4-с--(54-4) (mod т) 


and ac=bd (mod т); a+x=(b-+-x) (mod т) and 
ax=bx (mod т); а"==6" (mod m). 


. ca=cb (mod m)=>a=b (mod m) only when (с, т)=1. 
. The congruence ax=b (mod т) will have (i) no solution it 


(a, туҡ b (ii) many solutions if (a, m)|6 (iii) a unique solution 
if (a, т=1. 


6.13 Matrices and Determinants 


l. 


. |f the elements of a matrix are all zeroes, 


‚ Ifin а square matrix, 


A matrix is a rectangular arrangement of numbers enclosed 
within brackets; if a matrix has т rows and п columns, then itis 
called a mxn matrix or a matrix of order (type) т хи. 

If in a matrix, the number of rows= the number of columns 
=, then it is called a square matrix of order п. 

A matrix having only one row of n numbers (elements) is 
called a row matrix and its order is пх 1; a matrix havingyonly 
one column of п numbers (elements) is called a colunin matrix 
of order 1 Xm. 

then it is called a 
null matrix or zero matrix and is denoted by O. 

Ina square matrix, the left (top)-to—right diagonal is called its 
principal diagonal and the elements of the principal diagonal 
are called the diagonal elements. 

all the non-diagonal elements are zeroes, 
matrix; if in a diagonal matrix all 


then jt is called a diagonal a di 
the diagonal elements are equal, then it is called a scalar 
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matrix; if in a scalar matrix, all the diagonal elements are 
equal to 1, then it is called a unit matrix or identity matrix and 
it is denoted by І 


- Two matrices are said to be equal if they have the same order 


and if the corresponding elements are also equal. 


· Let A=(a;;) and B=(b;;) be two matrices of order m xn 


(i) kA, the scalar (k) multiple of the matrix A=(ka;;) 
where KER (ii) A+B, the sum of A and B=(a;; + b; y: 
А-В-«ау-б)) and AB аге also of order т xn. If A ant B 
are two matrices of different orders, A+B or A-B is not 
defined. 


. Matrix addition is commutative іс. А--В--В-НА and 


associative i.e. A+-(B+-C) =(А -+-В) +С. 


. A’ or АТ, the transpose of А=(ај) i.e. it is the matrix obtained 


from A by interchanging its rows and columns. If A is a 
matrix of order тхл, then А” is of order n xm. 


- If A is a matrix of order m xn and B is a matrix of order p xq, 


then the product AB exists iff n—p i.e. the number of columns 
in the first matrix is equal to the number of rows in the second 
matrix. 

Let A=(a;;) and В--(5)). Тһеп AB=(c;;) where су is the 
sum of the products of the corresponding elements of ith row 
of A and jth column of B. If A is a matrix of order m Xn and 
B is a matrix of ordern xp, then ABisa matrix of order m xp. 


- Matrix multiplication is not commutative AB: BA, у А, B 


but associative, i.e. А(ВС)--(АВ)С if A(BC) and (AB)C exist. 
If a, b, с are real numbers, then (0 ab=0=>a=0 ог b=0 
(ii) ab=ac=>b=c when a+0 (iti) ab—ba. These results 
do not hold good in the case of matrix multiplication. 
_ [dau 412). В 
If A= (a ай) 15 à square matrix of order 2, then ац 422 
7421 412 is defined as the determinant of A and it is written 
as det. А ог| A | = | 411 412 | 
421 022 
Similarly if 
011 012 418 
= | 421 028 dog ), then lA] —а11 (баа 435-033 ага) 
481 083 088” 
“Aya (021 083-01 аза )-Налз (ад 483-081 425). 
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A determinant has а value (but а matrix has no value) and 
it can be expanded along any row (or column), 


. The determinant got by suppressing the row and column 


containing an element is called the minor of that element. 
The cofactor of an element aj, in А = (а) is (-1)™. the 
minor of ац. 


If the clements of any row (or column) are multiplied by their 
own cofactors and added, the sum is the value of the deter- 
minant. If the elements of a row (or column) are multiplied 
by the cofactors of any other row (or column) and added, the 
sum is zero. 


adj A, the adjoint of a square matrix is obtained by replacing 
the elements by their cofactors and taking the transpose. 


. A (adj A)=(adj A) А=|А|1 
. If [A{=0, then A is called a singular matrix and if] A| +0, 


then A is called a non-singular matrix. Э 
If A is а non-singular matrix, then A-1, the inverse of A= 


1 

— adj A; АА-і=АЧА SI. 

ГАТ“ 

(i) The value of a determinant is unaltered if its rows and 
columns are interchanged (ii) If two rows (or columns) of a 
determinant are interchanged, the determinant is multiplied 
by -1 (iii) ЈЕ in а determinant two rows (or columns) are 
identical, then the value of the determinant is zero (iv) If the 
elements: of апу row (ог column) are multiplied by k, the 
value of the determinant is multiplied by к (у) If in a deter- 
minant, one row (or column) is a multiple of another, then the 
value of the determinant is zero (vi) If each element in any 
row (or column) of a determinant is a sum of two terms, then 
the determinant can be expressed as a sum of two determinants 
(vii) If to the elements of any row (or column) of a cure 
ant, the same multiples of the corresponding elements o 


other rows (or columns) of the determinant are added, then 


value of the determinant is unaltered. (viii) The determinant | 


i f same order) is equal 
f product of two square matrices (o ) 
5 55 product of the determinants of the two matrices. 


үх. 
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24. Cramer’s Rule: (i) The solution of the system of equations ` , 
а|х--Бүугсс| and аҙх-Біәу-есі is .given by x= = and Ж 


€, by | 


, м-| и 


41 ы 


— А? h юм 
AS where A аг bz 


and A2= el el (ii) the solution of the system of equations 
Ai A2 
a;x-+by+cz=d;,, i=1, 2, 3 is given by x=—, у= —^ 
i руте i g ^ A i 
^ 61 b, €1 d, bi сі 
and z= 2? where A= | а 62 о |, Ai=| Ф с |, 
A аз 53 сз 4, b, са 
a, d, сі [а by 4 
A2= | аҙ 42 c; = | a2 62 4 
аз 4, сз аз b, d, 


(iii) The solution of the above system will be unique if A +0. 


6.14 Groups „18 


1. А binary operation * on a non-empty set 5 is а rule which 
assigns to each ordered pair (a, b) of elements a and b, a unique 
element a*beS. 

2. Let S be a non-empty set and *, a binary operation on it 

(i) closure law: a*beS, Ма, beS 

(ii) Commutative law: a*b—b*a, Уа, БЕЗ 

(iii) Associative law: a*(b*c)—(a*b)*c, Ма, b, ceS 

(іу) Identity law: 3 еє5 3 e*a=a*e=a, Vaes. 
Remark:—e is called the identity element of S under *. 
If "+, the identity element is called zero or additive | 
identity and it is denoted by O and if *=., the identity | 
is called unity or multiplicative identity and it is denoted 


| 

by 1. | 
(у) Inverse law: For each аЕ$, 3 а 65 Э a*o'—a'*asze | 
Remark:—o' is called the inverse of a. If *= +, the 


inverse of а is called the additive inverse and it is denoted > 
by -a and if *=., the inverse ОЁ. а is called the multi- 
plicative inverse and it is denoted by q-1, 
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3. A non-empty set with one or more binary operations defined 


on 


it is called an Algebraic Structure. An algebraic structure 


whose elements satisfy certain laws w.r.t. the binary opera- 
tions defined on it is called an Algebraic System. 


4. (i) 


(4) 


Zp the set of residue classes of integers modulo л. 

Let ПЕЙ апі п>2, say н=4. Consider the relation 
congruence mod 4. Let 

O=the set of integers=0(mod 4)={0, +4, +8,..} 

1 =the set of integers==1(mod 4)={1, 1-4, 1--8,..) 

2 =the set of integers=2(mod 4) —(2, 22-4, 2--8,..| 

3 =the set of integerse=3(mod 4)--13, 3+4, 3+8,..} 2 

The subsets 0, 1, 2 and 3 are called equivalence classes 
and each integer belongs to exactly one of them. “The set 
(0,1,2, 3) or simply (0, 1, 2, 3} is called the set of residue 
classes of integers modulo 4 and it is denoted by Z4. 

In general Z,—(0, |, 2,...., (n-1)]. 

Binary operations in 7, 

Let a, be Zn. a (3), b—the remainder got by dividing 
a+b by n and a (X), b=the remainder got by dividing ab 
by п. (2), or (£) or simply ‘+’ is called the addition 
modulo л and (€), ог (5) or simply * x'is called the multi- 
plication modulo л. Addition modulo л and multi- 
plication modulo л are binary operations in 21. 


Binary operation table: If S={a1, 42, Абу :, Ап] is a finite set, 


then a binary operation ‘*’ on it can be defined by means of a 
table known as ** operation table' as given below:— 


a2 а2*а1 | a2*a2 а2*аз 


* * 
аз | аз'ај | 43 02 | Gg 4% 


5 a a2 4; 


ау aita; | 81742 | а1*аз 


—— | 


RT ST be * 
an ана! ац 2 On ag 
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Let G be a non-empty set and *, a binary operation defined 
оп її. Then (С, *) is called a group if С satisfies closure, associ- 
ative, identity and inverse axioms. 

Remark: closure law is redundant. 

In a group (G, *), if * is commutative, then G is called a 
commutative or an Abelion group. 


. In a group (С, *), if n(G) is finite, then it is called a finite 


group; otherwise infinite. п(О) is called the order of the 
group G. 


. In a group (i) the identity element is unique (ii) the inverse 


of an element is unique (iii) the inverse of the inverse of an 
element is itself (iv) the inverse of a product is equal to the 
product of the inverses in the reverse order (у) cancellation 
laws hold good і.е. ab=ac>b=c and ab=cb=>a=c, a, b, 


СЕС (vi) the equations ax—b and ya —b, a, be С, have unique 


solutions in G (vii) if the order of G is 3, then it is Abelion. 
Let (G, *) be a group and H, a non-empty subset of G. If 
(H, *) is also a group, then H is called a subgroup of G. The 
identity element of G is the identity element of H. 

А non-empty subset H of G will be a subgroup of G 

(a)iffthe closure and inverse axioms are true in H. 

(b) if a*b-1€H, жа, БЕН. 


6.15 Vectors 


1. An ordered pair (ат, 42) of real numbers is called a 2-0 Vector 


4, 


_ CC- 


and a 3-D Vector is an ordered triple (a;, a2, аз) of real numbers. 
The real numbers ац, a2, аз are called the components of the 
vector. 


n i -» > 
. Obviously a vector is а row matrix. If а and b are vectors 


ы 7 >->->-> > 
of same dimension, then a+b, a - b and Ка, КЄК are defined 
as in the case of matrices. For example 2(а1, ао, аз)+ 
3(61, 62, 63)=(2a;+3b;, 242- 382, 2а3--355). 


The null vector or zero vector is a vector whose components 
are all Gem and it is ес by О. 

Яо 2-р, 1-0, 0) and j=(0, 1) “and in 3-D, 1-0, 0, 0), 
1-0, 1, 0) and k=(0, 0, 1) are called base vectors. 
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. Any vector can be expressed as a linear combination of the 


5 A A A 
base vectors i.e. (a1, a2, a3)--a, 1+а2 ј +аз К. 


. A directed line segment is a segment of a line with an initial 


-> 
point, say A and а terminal point, say В. It is denoted by АВ. 
The direction of the ray AB is its direction and AB is its 


> > 
length. Two directed segments АВ and CD are said to be 
equal if AB=CD and have the same direction. 


. A vector can be represented geometrically by means of a 


> 
directed segment (suppose а--(а, a2, аз). Let P be the point 
-> 
with coordinates (41, a2, a3). Then the directed segment ОР 
E 


represents a). The length of the directed segment is the length 
(magnitude or modulus) of the vector and the direction of the 
directed line is the direction of the vector. 


-» > > 
. If a—(a;, аз, аз), then the length of a =| al=+/a;?-+a2*+a3?. 


ТГ the length of a vector is unity, then it is called a zu pon 
A unit vector along jeu a. The base vectors i j and 
a 


A 
К are unit vectors. 


(i) If two vectors a and Е are represented by OA and OB and 
if OACB is a х parallelogram then the diagonal vector ос 
is the sum of a а and n ан law of addition): 2 

(ii) If two vectors a a and 7 ге represented by OA and AC, 


. then yeon осі Б] the sum of a zu b b (triangular law of addition). 


(iii) Ira, cnn is andie c с represents the three sides a triangle in order, 
then 21222220) 

The scalar multiple Е o a есіне а із а vector унар тарпі- 
tude is | &| times that of a. а. Its direction is ш ofa aif D and 
if k>0, its direction is opposite to that за а. Сауа is called 


- CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Тайуа Heritage Foundation,Kolkata. Digitization: eGangotri. 


276 


ALGEBRA 


- -» 
the opposite. or de of vector a. and it is denoted by -a 


у Ended a- b=a+(-1) b. 


12. 


13. 


14. 


The position vector of a point P w.r.t. another = point Ois OP. 


If A and B are any two points, then AB=OB-OA =P.V. of 
terminal point—P.V. of initial point. 
Vectors lying on parallel lines are known as collinear vectors. 


> > > ә : 
Two vectors а and b will be collinear if b=k a. Three points 
-> 
А, B and C will be collinear if AB=k AC. 
> > 
(i) Тһе scalar product or dot product of two vectors a and b 
> > > > 
isa. b=ja | |b| cos Ө where Ө is the angle between sem 
>> > 
(i) Geometrically ас b= lal Xprojection of b on a 


Их х projection ofa a on Г > > 
(iii) D EAE a. (Ууа-а-4ар (v) cos Ө = ший: 
141121 
>-> > > АА AAAA AAA 
(vi) а.5-0<-->а415 SMUT Jo pod k=1;i.j=j. i=0 
A A A > >> > 


A -» 
ды (viii) 9 екй b+a.c 


. ож 
(ix) Ifa= (81, a2, аз) and b=, ba, bs), then a. b=a, 61+ 
аз аз bs 
(i) Тһе EUR produet Or cross product a аха [5] sin 0 n 


here a 15 а unit vector 4 both a 122 b: ang 0 18 the angle 


between them (ii) If a= a= OA and b= OB, then| axb| is 
the area of. the ERAT with OA, and OB as co- 


terminal по апа 1 a] ја 201 is the eee on AOAB. 


(iii) dX bab xa (iv) 2820: (у) aXb-0«— d 1| 9 
A axb 


(vi) axbisa vector | both a and 72 and therefore 


-> 
ја х} 
is a unit vector | botha rand b 158 (i.e. | the plane containing 


A 70 
fend 9) (vii) sin 0-5 ЁС: lxi (iii) ixi=jxj= у vk: 


la Pj 
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16. (i) 


(ii) 
(iii) 


LIST OF FORMULAE 217 
A A AA A AA A AAA A AA A 
and ixj=-jxi=k; jxk=-kxj=i; kxi=-ixk=j 
> > > >> Уә = A A A 
ax(b+c)=axb+axe (х) If a=ajitazj+a,k and 


-» A A A > > A A A 
ревије, then axb= |i j Е | 


41 42 аз 
b, b; b, 
> > > > > > > > 
If a, b, с are three vectors, a. (bxc), (ах5).с- and 


> > > >> > 
(ахс).5 are called scalar triple products of a, b and c. 


=> > > 
\а. 6хс)| represents the volume of-a parallelopiped 
-» -» 
whose coterminal edges are represented by a, b and с 
> > > 
ila.(bxc)] is the volume of the tetrahedron whose 
> > -» 
terminal edges are а, b and с. 


> >> > >> ә > >. К Е 
а. (6 хс)=Ь. (сХа)=<. (a XD) i.e. a cyclic permutation 
of the three vectors does not change the value of the 
triple product. 


>> > > = : 
а.(Бхо)-(ах0).с i.e. in a scalar triple product, the 
‘dot’? and the ‘cross’ are interchangable. Either of 


=> = = > > e 
this product is denoted by [a b c Jor (а, b, c]. 
An anti-cyclic permutation changes the value in sign 


эээ эээ >>> 

but not in magnitude i.e. [a b c] =-[а с b)]=-[b а c]— 
->->-> 

-[c b а]. 


р > > 
18-40) аз ад, B=(b1, ba, Қ) and с=(сь с, с), then 


ај а; 4% 
> > > bi b; b, 
. с)== 
а. (bxc) сі сз Cy 


Vectors lying іп the same plane ог parallel planes arc 
called coplanar vectors; otherwise non-coplanar. 


-» -»-»-» 
Three тара and c will be coplanar if [a 5 с]=0. 
Four points A, B, C and D will be coplanar if 


ГАВ, AC,AD]--0. 
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6.2 TRIGONOMETRY 


6.21 Properties of triangles and solution of triangles E 


a b c E 
А ЯАВ sin @ Ж: 4—2R sin A, 
i Id _ SinA b sinB 
=2R sin B; c=2R sin C; р вв’ e "unc 


1. Sine rule: 


c sinC : : А 
CU REM etc. Given two sides and an angle opposite to 


| 

| 

| 

| 

| 

one of them, then the angle opposite to the other side сап be | 
obtained using this rule. Similarly given two angles and a side | 
opposite to one of them, then the other side сап be obtained. | 
| 

| 

| 

| 

| 

UR 


2. Cosine rule: a?—?--c?-2bc cos А, 82--с2--а2-2са cos B, 
Б24-с2-а2 024-02-02 


--а2--42-: . AIDE Em. a 
a2+-b2-2ab cos C; cos А 2e ^ cos B ca 


cos C= Бич Given three sides of a triangle, the three 


angles сап be obtained using this rule. Also given two sides - = 
and the included angle, the third side can be obtained | 


3. Projection rule: a=b cos С--с соз B, b=ccos А + a cos C, 
с=а cos B+bcos A. Given two sides and the angles of a 
triangle, the third side can be obtained using this rule. 


: B-C b-c A C-A c-a B | 

4. Napier rule: tan —— = — cot =: БАА IAN) хилс 
p an -2 bxc 2: tan 2 — Ez mt | 
А-В a-b С 5 | 
tan >= фр со! > Given two sides and the included | 

angle, the difference between the other two angles (and 
hence the two angles) can be obtained using this rule. | 
| 


5. Half anglé formulae: sin +. 4 (5-0) (s) 
be EJ 


A Ч —— 
соз = СЕЎ mn. [GDC 
be 2 s (s -а) 5 
where 2s—a-Lb--c and similar expressions for other half — € 


angles. Given the three sides, the angles сап be found using . - 
this rule. | 
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6. If A is an angle of a triangle, then sin A—sin« 2 A= or 
E 180°- < ; cos А=соз <=» А--« ; tan A=tan «2 A= « 

7. In the ambiguous case of solving a triangle (i) when the given 
angle is acute, there will be only one solution if the side opposite 
to the given anglezthe other given side (ii) when the given 
angle is obtuse, there will be no solution if the side opp. to the 
given angle « the other given side, otherwise one solution. 


6.22 Inverse trigonometric functions 


1. (4) sin-!x=y iff sin y=x, where -1£x&land -п/2<у<п/2 
(ii) cos-'x=y iff cos y=x, where -1<х<1 and о<у<т 
(iii) tan-!x-y iff tan y=x,-where -œ <х< o &-Nj2<y<n/2 
(iv) cosec™1x=y iff cosec y=x, where |x| 21 and -л/2<у<т/2 
(у) зес-1х=у iff sec y=x, where |х|21 and о<у<т 
(vi) cot-lx=y iff cot y--x, where -œ «x« o %-т/2<у<т/2 


жз 2. (i) sim (-x)=-sin х (il) cos! (-x)—n –0571 x 
(iii) tan-1 (-x) ---tan-! х (iv) созес-! (-х)---совес Їх 
(v) sec! (-х)--"-бес-і х (vi) cot! (-x)—-cot-! x. 


3. (i) sin"! (віп х)--х, -"/2<х<11/2; зіп (sin! x)—x, -1 «x «1 
(ii) cos-! (cos x) —x, 0x € т; cos (cos-! х)--х, -1 «x«l 
(iii) tan! (tan х) =x, -п/2<х< 71/2; (ап (tan-!) x—x, v xe R 


1 
4. (i) coser tx йг 2, |x| 21 (i) Se iC |х| 2 1 
(iii) соју наш, ¥xER 


5. (i) sin"lx--cos 1х=7/2, (i) tan-lx-F-cot1x—7/2, x20 
(ill) зесх-Есовес х =7/2 


x 1 1 
6. 5ш lx—cos-14/1—x2 tar те) =cosec™! == sec 1——— 


шор! У1-Хі o<x<1 and similarly for others. іе. one 


х . 
inverse trigonometric function can be expressed interms of others 
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Remark: | 
When -1<x<0, ѕіп-1 хасов 14/1-х2. In fact sin-l(-vc) 
со5-1( ) because the LHS lies in IV quadrant and RHS cannot = 
Ше in ЈУ quadrant. However sin! (-x)= —5їп-1х= 
-со58-14 1-2, (x>0). 


x 
7. (i) паг абу (152), x, у20, xy«1 


(i) tan! x ғап! y = ап“ (=), x, у>0 


Су —tfan"! 
(iii) > 2 tan-1x =tan ES 0<х<1 


6.23 General solutions of trigonometric equations 


1. (i) If sin x—sin«, then х-лт-(-17«, neZ 
(1) If cos x=cos « , then х--2/1--«, ПЕЙ, 
(iii) tan x=tan « then х--пт-- <, ПЕЙ, 
(iv) The other three equations can be converted into the 
above forms and solved 


2. (i) sin х-<іп у=0 сап be written as sin x=sin (-у) m 
(ii) cos x--cos y=0 can be written as cos x=cos (n-p) 
(ii) tan x+tan y=0 can be written as tan x—tan (-у) 
(iv) cos x--sin у=0 can be written as cos x=cos (2-9) 
(у) tan х--сої y=0 can be written as tan x=tan (7 +y) 
i) cos x=si i = шин 
(vi) с x: sin y can be written as cos x=cos ( 2 y) 
(vii) tan x=cot y can be written as tan x—tan (2 -y) 
3. а cos х--ђ sin x=c, when [с] < Уа?-НИ, can be reduced to 
(i) cos(x-«)-cos B where cos « = 2 
5 Ма2-- 52 
: с 
sin « === ====, and cos 8————— 
Уа2--52 а Уа. 
(ii) sin (x+ «)-sin В where cos «X =- 
Уа2--/2 = 
Sin « = d si © Д 
= and sin B=———— E 
Vat tB 8 Va? р 
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6.24 Complex numbers—De Moivre’s theorem 


1. (i) To add с two complex numbers, add the real paris and 
add the imaginary paits; similarly for subtraction. 


(ii) To multiply two complex numbers, multiply as if the 
numbers were ordinary binomial expressions and replace 
i2 Бу. 

(iii) To divide a complex number by another non-zero complex 

number, multiply both numerator and denominator of 
“ the quotient by the conjugate of the denominator. 


` 2. А complex number х-Ну can be represented graphically 
by a point whose cartesian coordinates are (x, y). The origin 
represents the complex number 0=0-+i0. All the points on 
the x-axis have coordinates of the form (x, 0) and correspond 
to the numbers x4-i. 0 —x (real). The x-axis is called the axis 
of reals. Similarly points on the y-axis correspond to complex 
numbers 04-1. y=iy (imaginary). The y-axis is called the 
axis of imaginaries. The plane on which the complex numbers 
are represented is called the complex plane or Argand plane. 
The diagram representing the points corresponding to a set 

of complex numbers is called the Argand diagram. : 
3. The conjugate 2 is the reflection of 2 in the x-axis and -2 is 

` Ще point symmetric to z w.r.t. origin. 


4. If P is the point representing a complex number хэн, in the 
Argand plane, OP=r=modulus of z -|:| and ХОР--0, 
the angle made by OP with the x-axis—amplitude of z or 
argument of 2. rz0 and -n<0 < п. 

5. x=r cos 0, y=r sin 0 (useful to find x and y, given r and 0) 


QM 2618: х ^ y 
= = and === (useful 
r ЗАРЫ and 0 is given by cos 0 = and sin Ө = (а 


to find г and 0, given x and y). 
6. z=r (сов @-+i sin Ө) із: саПей the polar form of the complex 
number z and 2--х-Ну is called the rectangular form of z. 
7. The amplitude of а +ve real number is 0 and that of a 
negative real number is 7. The amplitude of a number of 
the form iy(y>0) is 7/2 and that of -iy(y>0) is -л/2. 


‚ 8. | -і2| and arg z—-arg 2. 
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| 
9. Let P be the point representing a complex number z in the 
complex plane Let « iib] 
(i) If Plies in I quadrant, arg z= « 
(ii) If P lies in II quadrant, arg 2=7—« 
(iii) If P lies in Ш quadrant, arg z= « -n 
(iv) If P lies in IV quadrant, arg z=- «< 
10. (i) ІЗ ES 21 || 22] and arg (21 2)—arg z1-targ 22 
(ii) Ziland arg (2 3 =arg 21-81822 | 
zi ЕЕ 22 
11. Let Р and О be the two points representing two complex 
numbers z;=x,-+iy; and z2=x2+-iy2 respectively. 
(i) Complete the parallelogram OPRQ. Then the point R 


represents the sum 21-Ғ22. 
(1) Let S be the point on x-axis such that | 05] = 1. Соп- 


struct A OQR directly similar to A OSP with SOP=QOR and 


OPS =ORQ. Then the point R represents the product 2122. 
12. Пе Moivre’s theorem: If n is a rational number, the value ог == 
one of the values of (cos 0-і sin Ө)”==соз n 0-r-i sin п Ө. 
13. (i) (cos0-risin8)"—cos n 0-i sinn Ө 
(ii) (cos 0—i sin 6)"=cos 10-і sinn 0 . 
(ШЇ) (cos @-i sin 6) "=<05 n 0--i sinn Ө d 
14. со50-ҒГІ сіп Ө and cos 0-і sin Ө are reciprocals to each яаг 
so are sin Ө -гі cos 0 and сіп 0-1со50. 
15. п root of a complex number z—x-Liy: First find the polar 
form of z=r (cos 0+ i sin 0). Then 2=r { cos(2k rn +0)+ 


isin (2kr+0)}; 21-41 {cos (ша) “гізіп (= =) Ь 


The лЁ roots are the values of z1/ when k=0, 1, 2, ....(п-1). 


For cube roots, put n=0, 1, 2 and for fourth roots put ` 
n=0, 1, 2, 3 and so on. 


16. The n root of unity are cos TT p isin ET 


where k=0, 1, 2, . -(n-1) or 1, w e ын z A. 


2 
where w=cos em isin 25 1 
n n 
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17, If 1, ~, and w2 are the cube roots of unity, then 1+w-+w2=0; 
zx ш3--1. The relation 1--w--w2—0 holds only when v is an 
imaginary cube root of unity. 


63 ANALYTICAL GEOMETRY 


6.31 Pair of straight lines 3 


1. A homogeneous equation of degree 2 in x and y ie. ax?-+ 
2 пху+ђу:=0 represents a pair of straight lines through 
origin. These straight lines are real or imaginary according as 
Mizab ог №<аБ. The point of intersection of the pair of 
lines ax2-+-2hxy-+-by?=0 is origin. 

2. If m, and mp are the slopes of the lines represented by 


2h a 
ax2+-2hxy-+-by2=0, then ті--т2--“- and ті m= “Ы. 


3, The acute angle between the pair of lines given by 


2/2 
ах2--2һху--һу2--0 is tan | “= | If a+-b=0, then the 
гі a 


lines әле perpendicular and if }2=ab, then the lines are 
1 coincident. 6 
4. The condition for the general quadratic equation in x and y i.e. 
ах2 -2hixy--by?4-2gx -2fy +2=0 to represent a pair of lines 
is abe-+2 fgh-af ?-bg? -сћ —0 ie. | a h g | 
2 hb f 1-0 


gfe 

5. The acute angle between the straight lines ax2-+-2hxy--by?+ 
2gx--2fy--c—0 is: the same as the acute angle Lupe the 
| | ae E 
522 lines ах2--21ху--Бу2=0 and hence it is tar ps 
| If a--b—0, the lines are perpendicular and if h2=ab, then 
) "ће lines are parallel. 

| ‚ * 6. The equation аха + 2ћху ћу: +2gx+2fy +с=0 will represent 
| а pair of parallel lines if abc--2fgh-af 2-bg2-chà —0 and h?=ab_ 


6.32 The circle cei 

= — 1. A circe is a locus of a point which moves = it is 

| always at a constant distance from a fixed point. The fixed. 

| point is called the centre and the constant distance 1s called 
1 : (the length of) the radius of the circle. 

j 
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The standard form of the equation of the circle with centre at 
(Л, К) and radius г is (x-h)?-+(y-k)2=r2. Іп particular 
x?--y?— 72 is the equation of a circle with centre at (0, 0) and 
radius г. 

The general form of the equation of a circle is х2--у2--2ех-- 
2fy-Fc—0. The centre of the circle is (-g, -f) and radius= 
Vg24f2-c. Тһе equation represent a real circle, a point (circle) 
or an imaginary ciicle according as 224 f2-c is>,= or < 0. 


- The general quadratic equation ax?--2hxy--by?--2gx-- 


2fy-tc—0 will represent a circle if а= and h=0 ie. the 
coefficients of x? and y2 must be same and the coefficient 
of xy=0. 

The equation ах2--ау2--2ах- 2/У-нс--0: also represents a 
circle. It can be reduced to the general form by dividing the 
equation by ‘a’. 

In both the standard and general forms, the equation of a 
circle has three unknowns and hence a circle can be deter- 
mined, given three independent conditions. р 

Two circles with radii rı and ғә will touch each other 
internally or externally according as the distance between 
their centres is equal to T1772 ог г1-Ег2. If they touch internally 
the point of contact of the two circles divides the line of 
шин externally; if they touch externally, then the division is 
internal, . 


- The equation of a circle having the points (х1, уп) and (хо, уз) as 


the extremities of a diameter із (x-x)) (х-х2)-Н(у-у1) (у-уз)=0. 


- The points of intersection of a circle and a straight line are 


obtained by solving their equations. 


. A line will be a tangent to a circle if it meets the circle at only 


one point (which is the Point of contact), 


5 A line will be a tangent to a circle if the length of the per-: 


pendicalar from the centre of the circle to the line is equal to the 
radius of the circle. 


The equation of the tangent to a circle 22--у2--2х--2/у--с--0 


at (х1 ур is xxj--yyi--g (+) +/0-+y)-+c=0. 
The length of the tangent to the circle 22--у2--28х- 2/У--с--0 
from an external point (хі, ул) is VAF yF 29x1+2fyi+-c 
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The power of a point P w.r.t. a circle with centre C and radius r 
is СР2-ғ2, A point will be inside,on or outside a circle according 
as its power w.r.t. the circle is <, = or >0. The power of а 
point (xj, уу) w.r.t. the circle x2--y2-F2gx--2/y--c—0 is 
xi? -yi?428gx1--2/y;--c.. If the point lies outside the circle, 
then its power is equal to the square of the length of the 
tangent from that point. ; 

The radical axis of two circles is the locus of a point, powers 
of which w.r.t. the two circles are equal. 


If the equations of the two circles in the general form are 
5:-40 and S2=0, then their radical axis is 8:-52-40. Тһе 
radical axis is a line perpendicular to the line of centres of the 
two circles. ЈЕ two circles cut at P and Q , then the common 
chord PQ is the radical axis. If two circles touch each other _ 
at P, then the common tangent at P is the radical axis. 


The points of intersection of two circles are.the same as the 
points of intersection of any one of the circles and their 
radical axis. Г 

The point of concurrence of the three radical axes of three 
circles taken in pairs is called the radical centre of the three 
circles. The powers of the radical centre to the three circles 
are equal. If the radical centre lies outside the three circles, 
the lengths of the tangents to the three circles from the radical 
centre are equal. 


If the angle between the tangents to two circles at a point of 
intersection is 90°, then the two circles are said to cut 
orthogonally. The angle between the tangents at a common 
point of two circles is the same as the angle between the two 
radii at that point. 

The condition for two circles х2--у2--221х--2й у--с1=0 апа · 
x2-++y2-+2gox+2f2y-+e2=0 to cut orthogonally is 
28182-52 ос! Ес. 5 

(i) А circle with any point as centre and the length of the tangent. 
from it to a given circle a. radius cuts the given circle ortho- 
gonally. (ii) A circle with any point on the radical axis of two 
circles as centre and the ;ength of the tangent from the point 
to either of the two circle: as radius cuts both the circles ortho- 
gonally. (iii) The circle vith the radical centre of three circles 
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as centre and the length of the tangent from it to any of the 
three circles as radius cuts the three circles orthogonally. 


6.33 Conic Section 

1. A conic section is a locus оҒ-а point which moves such that 
its distance from а fixed point (focus) bears a constant ratio 
(eccentricity) to its distance from a fixed line (directrix). 
The conic is called a parabola, ellipse or hyperbola according 
as the eccentricity, e is =, < or > 1. 

2. If the points (x, у) and (x, -у) Не on а curve, then the curve is 
symmetric w.r.t. x-axis. Similarly if the points (x, y) and 
(-х, y) lie on a curve, then it is symmetric w.r.t. y-axis. If the 
points (x, y) and (-х, -у) lie ona curve, then it is symmetric 
w.r.t. origin. 

3. The parabola y2—4ax is symmetric w.r.t. x-axis. The ellipse 

x У xta - 

2 p and hyperbola Sie pg are symmetric w.r.t. 
x-axis and y-axis. The lines to which a conic is symmetric are 
called the axes of the conic. For ellipse, x-axis is called the 
majoraxis and y-axis is called the minor axis. The length 
of the segment intercepted by a conic on an axis is called the 
length of the axis. For hyperbola, x-axis is called the 
transverse axis and y-axis is called the conjugate axis. 

4. The parabola у2=4ах is not symmetric w.r.t. origin. The 
ellipse and hyperbola are symmetric w.r.t. origin which is 
called the centre of the conic. The parabola has no centre. 

5. The points of intersection of the axes and the conic are called 
the vertices of the conic. 

6. A line through the focus of a conic is called focal chord. If a 
focal chord is parallel to a directrix, then it is called a latus 
rectum. Since the central conics (ellipse and hyperbola) have 
two foci, there are two latera recta. The portion of a latus 
rectum intercepted by the conic is called the length of the latus 
rectum. 

7. If P is any point on the ellipse (hyperbola), then the sum 
(difference) of its distances from the two foci is equal to 
twice the length of major axis (transverse axis). 

8. The axis of a parabola is perpendicular to both latus rectum 
and directrix. It is also the line joining the focus and vertex. 
The mid point of latus rectum is focus. 


7 СС-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


3) 


LIST OF FORMULAE 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 


2 Fax : эрэх p-—x - SINA 
5 2774 | әр; — 190] пәәм1әч VULIA 
(0%@--2/% F) 10 (o ‘avF)|(0 “%4-:2/А2Е) 10 (0 “әр-Е) (о т) 104 
20-Е--Х Эр-Е--х p- =x попепрд ги | 
phat 7212 Ір|% шш ‘ЧТ 
=x 0--4 о=х =f о=4 | uorenbq 22 
qz sixe UC хе qc DC = msu Y 
ə3nfuop  osisAsueI[ | sixe хошуү — хе зову 
(o v) (8470) “(о ©) 6%) $207119A. 
(о *o) | (0 50) - злог) 
1“69/:4--1/---2 12»2214-1Л--г [=a Aonya 
Hal e qa e ; 
и 2х dor к ex хор—7 uonenby 
ҮТОЯЯЯЯАН иза ти УТОЗУаУЧ AXWddONd 


вәшоә JO 590107 (Івәшопвоә) рлерпејѕ jo sopuedoid Jo ЭЧЕТ 6 


У | | 


=> 


CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


Funding: Тай уа Heritage Foundation,Kolkata. Digitization: eGangotri. 


ANALYTICAL GEOMETRY 


288. 


— 


e ш аи (Е-Оор- 1-3) ойлт, Ш 
=a 2950 | 97-00 or) 
и 19 _ 74 2 (top cr) E 
490 0-х) 457 1-0) x) | | 
21222131 pared me (бух odkL I 
ж и o 2 
SAO HELLO 
1 ив} ф==( у 09$ 0--х 1 uis 9=4 9 $09 D—x 122 = w= | зиоцепБэ эгдуәшегеа 
(1-29)9--14 (2-1) 0-- us ә рше q ‘p uoowjoq пов 
(0/4244 co/ F) (0/:4:5 4-22/У-1) 
зо ("gr 29-Р) 10 (2/4 ‘22-Р) (oc Р) WT јо smrod pug 
2 = = SOUBISI 
түс 9.5 Зоопозир иээм}э4 99U9)SIQT 
Ее тец Sas бүлэн a 
VIOSWAdAH | ата улонунуа хїмааОона 


А 


-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


ное ET M o D 
o 


— 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. * 
LIST OF FORMULAB 289 


10. The properties of other forms of the conics are obtained 
as follows: 


I Type: Interchange x and y AND interchange a and b if 

meaningful in the corresponding formulae of standard form 
Example Standard form I Type 

Z (40 -» (ба) —Parabola 
(i) Foci (--ае, 0) -» (0,--е) --ЕШрве 
~ Gae,0) э (0,480 —Hyperbola 
4 4 

(1) Length / d 25 20 

О15 Хо 28 


П Type: Add ‘h’ to “х value” and ‘k? to “у value? in 
the corresponding formulae of standard form. 
Example Standard form П Type 
: (а,:-2а) -» (h-+-a,k+2a)—Parabola 
( End points / (Po ре) > (iae, Баја) —ЕШрве 
~ (аера) -> (ае, КЕР) 
—Hyperbola 
== =h—a 
(ii) Equations of 2 ЗЭЭ 2 Eie » 
directrices xc > х= 


Ш Type: Interchange x and y, interchange а and В, 
AND then add 587 to “х value” and “Е? to “у value? in the 
corresponding formulae of standard form. 

Example ~~ Standard form . ІП Type 

ZOO. = т. 

^ +a, 0), 0, 3 > э 

O Vertes — буу > (407 (на 
SS (+а,0) - (65) > (КЕ) 


ад э 60 > ФЕ 


DL 0) — (04560) - (h, ktbe) 
@ red & Си 0 Sutin: > (ЕРЕ 


% 
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и у=0 > x=0 > Es 
(iii) Equations of maj: у=0 ә х=0 > х=й 
axes 55 ігапѕ:у=0 ә х=0 > x=h 
(iv) Relation 
; between 2 pe=ar(1-€2) _ аз=В41-е5) > a2=b2(1-€2) 
a, b and e —а2(е2-1) -» а2=62(е2-1) — а2=62(е2-1) 


Illustration 
(i) To find the focus of х2--10х--6бу- 19-40 
The given equation reduces to (x--5)?—-6(y-1Y(ITI Type) 
Focus —(a, 0)-»(0, а)->(һ, а--К) =(-5, -3/2+1)=(-5,-1/2) 
(x-1)? , (у+1)? 


fH) 


(ii) To find the vertices of the ellipse 


9 5 
(П Type) 
‚ Vertices: (er 0), (0,2-5) (h-a, К), (в, К--5)=(1--3, У 5), 


(1, -14v 5). 
(iii) То find the equations of directrices of 
4х2--3у2-8х--12у-32--0 
(х-1)2 
12 


2 
8-424/3, b=4, h=1, k=-2, e= с 


2 
кенш ын Ут Туре) 


The given equation reduces to 


Equations of directrices: x-—:kaJey-—d:bJe— y —k-Ebje 
бе. у=-2:8. 


(iv) To find the coordinates of the foci of 9x2-16y2+-144=0. 
The given equation reduces to 5-1 - аж (I Type) 


a=4, 5—3, frs 


Foci: (--ае, 0) (0,356) —(0,2: 5) 
(у) To find the equation and length of transverse axis of 
(4192 _ 2)? _ 
16 сорж 1 (UII Type) 


с. equation: у--0->х--0->х--һ i.e. x2 
Transverse axis K 2a->2b->2b 16.8 
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І 


106) 7995 
24--:0--- g ВЭ 
М їх 

e 2—64 хүр 


— 4 — 

I= jug) Ј095х 
Aic QNEM dd 
“М4 їхх 

21 22 


=- ~ vwoqimdAHu 
ах 


1 uis 1 зоо 
21-29 = «а 7 хр 
MC Ix 


q D 
1118 «Т sox 

24 1р 
I= ме xx 


p= 


сате = А 


Е x= м 
(Ix x) rz — Me 


хрр=—74 vjoquieq | Кузәйолд У 


(2--хш--«) 
Коџовив) 10) поцірио;) 


138 
(14 “ху је 


јешоџ jo чопепрд 


of, 38 
(1€ “ху је 


juoSuv) Jo uorjenbq 


репом pue oguen, “ТІ 
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6.41 Limits and continuity e 


1. A variable (quantity) is a quantity which can take on different 
values. A constant is a quantity which can take only one value. 

2. A variable y is called a function of a variable x if with every 
value of x we can associate a unique value of y. x is called 
the independent variable and y is called dependent variable. 
A function of a variable x is denoted by f(x) and f(a) is the 
value of the function at х=а. 

3. Basic elementary functions are (i) power function x" 
(1) exponential function а", а>0 and a+1 (iii) logarithmic 
function log;x, a>0 and а%1 (iv) trigonometric functions 
(y) inverse trigonometric functions. 

4. The limit of a function f(x) as x tends to а= 5 Јо) = 1 


means that when х is close to ‘а’, f (x) is close to 1. 


5. The limit of a constant is itself. If л and v are functions of х, 


Lt (иу) _ Lt “р Lt v; Lt ЦЭР? ТА а; 
х-эа xoa “х-а хэд ` xoa 

lim иу lim и. lim v „и  limu |. 
ЕНИ ТҮЛЭЭ. and lim — emp RAD 


a Lt 1 
€ 0 n o nP 
Lt sinx 


(ii) When x is measured in radian, —— =1 and 
x0 x 


Lt tanx_ шү Lt м 
x0 Е Gi) ДЫ op WES 


-1- Lt 
TET =log a (у) х-э0 (1 +x)lF=e. 


p 


arn Lt Ae 
=0 if p>0 and We. n?=0 if p<0 


7. А function f(x) is called continuous at x=a if 
Lt 
па SOLO 

8. A function f (x) is discontinuous at x—a if 


(0 Ј (а) is not defined, (ii) A f (x) doesn't exist 
or (iii) x 470987 (а). 


3 
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9. A polynomial function in x, sin x, cos x and e* are continuous 


for all values of x. 


6.42 Differentiation 


the domain of the function. 


A rational function in x, sin-1x, 
and log x are continuous wherever defined. 


со871х 


-1 Let y=f(x) be a continuous function. Let x be any point in 
Let Ax be a small change 


(increment) in x. Then the function will 1eceive a change 


^J —f (xc Ax)-fQ. 


Lf Grad (x) 
Ах->0 


Lt ` ДУ; 
Ах-0 Ах 


і.е. 


» if exists, is called the differential 


coefficient or the ders of the function w.r.t. x and it is 


denoted by / (3), У or 2 


2. Table of Derivatives 
(i) Rules of differentiation: 


When u, v and y are functions of x, 


dy 
у= | dx | Remark 
du : 
Ки, kis a constant | kx | Scalar multiple Rule 
du 4, 
и+у | deo dx | Sum Rule 
du Ф à 
u—y | dd | Difference Rule 
Е ао аи ВИА ыы ш | els 
иу. үш fuse | Product Rule . 
du dy 2 
Шу "aod. Quotient Rule 
. y2 Е 
du dy du Ё 
70) fu) ОГ % | Chain Rule 
dy 1 1 
угаа (x) aes (=) ог” (уу| Inverse function 


ду 
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(ii) Derivatives of elementary functions 
4 тегт Eee 


| dy , du >. 
: Jaa O TEES ERE 
k, a constant 0 | rs | ста 
йи 
un-1 — 
| № | 4 | иг 
E [ui 
E vu Tu dx 
1 1 | = 1 du | 
E ш | | 
1 | Бал | | _ п du 
я | >п | т gH de | 
E | du | 
sin x Ё xe cos x sinu COS ПЕЋ 3 
OS X -sin x cos и -sinu du Е 
5 dx 
du 
t | t Sec2 и — 
an х | 5 | апи | ec2u à 
cot x | - соѕес2х cot u - cosec? и du | 
| dx 
sec x | sec x tan x | sec u secu (ап и du | 
4 | dx | 
1 du | 
cosec x | — созес х cot x | созеси |-cosecucotu = 
x 
| : | 155257 ! 1 а | 
-1 -1 
sin x Болод А/1-х2 | sin u Via dx 
1 1 ш 
cos7! 71 -——— 
Z ots | - Vio | eu. A1? dx 23 
K 1 1 4 
(ап! х = tan"! pers 
| Я m EA | UC] res | 
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4 7 “ттт” 
SAEI | 2-70) | yf) | Sft 
1 x dx 
г 1 1 
cot"! х CAE -1 2 ац 
| rx | ойг | 14-42 dx 
| l du 
5 c1 ey mie 1 === IL 
үзі ХУ х2-1 Se им dx 
Ei | 1 1 du 
| “== ж а, === 
cosec! x | 2 уа | cosec ly STER 2 
| а”, a>0, а+1 | a* loga | а“ | at loa © 
~ Ne ee SE ee ee 
du 
ех e. 
m | s 
I | ] du 
| log x | = | log и Td 
3. Hyperbolic functions: (a) The six hyperbolic functions are 
() sinh x=} (&-e*) (ii) cosh x=} (ее) 
Ж h _ sinh x 
(т) tan Хан SN 
5 | cosh x re 
(iv) сой x= = sinh x (у) sech х=, 
1 
(vi) cosech х= у` 
(5) The fundamental relations satisfied by the hyperbolic func- 
tions are 
(i) cosh?x-sink2x=1 (ii) 1-tanh?x=sech2x 
Uii) Coth?xX=IT=cosech*x. | 
(c) The six inverse hyperbolic functions are: 
(1) sink-Ix=log(xt+-Vx2-+1) (ü) cosh-1x=log (х--4Ух2-1) 
l+x d l 
Qi) їашгїх--4 log ТЭХ (iv) сойгїх--їарЛ! х 
: I 
(у) зесігіх-зсов/Гі = (vi) созесїгїх = sinir} x 
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(d) Derivatives of hyperbolic and inverse hyperbolic functions 


4 ду 5 
у-/0) | део | fa) | 2 | 
11222224 ee ЫЕЕЕ | 
inh x cosh x sinh u cosh и du 
si > 
i түл ее 
cosh x sinh x co 5 
ди 
tanh х sech2 x | tanh и sech2u TE 
22134 :22222 21202241 EEE MEME 
ди 
coth x —созесй2 х | coth u —созесй? и 2 
du 
sech x -sech x tanh x | sech и | -sech и tanh и Ж 
созесл x | -cosechx 22 cosechu | —cosech и coth и a 
1 1 du == 
ink! inr аа, 
sink71x VR | si u ld 
1 “ІТ УЛ ЦЭ ee 
1 — ігі : 23 
Ski 4/х2-1 2 i erdt V u2-1 dx 
iL 
1 1 4 
1 — їашг! жазы ыш 
tanirix TA | u ТЕСР; 
1 1 du 
til --- "coti жалады. 
es | oe СОНГОВ | Tae de 
весігіх | zi бесігі и ale du 
| ХУ1-х2 шу ах. 
совесігіх - сета 
ХУ1-үх2 / му1-42 dx 


4. Differentiation of implicit functions: If a function y=f(x) 
is defined by means of an equation in x and y, then y=f(x) is said 
to be defined implicitly. The derivative of such function is obtained 
by differentiating every term in the equation w.r.t. x and then 


m 
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4 dy- | 
solving for T The process of obtaining 2 of implicit functions 


is known as implicit differentiation. 


5. Differentiation of functions defined parametrically: If а func- 
tion y=f(x) is defined in terms of a third variable t (parameter), then 


‚ it is said to be defined parametrically. Its derivative is obtained 


V 


aot ае 


dy dy]dx 
by using A +: "dt The process of obtaining derivativcs of 


such functions is known as parametric differentiation. 


6. Logarithmic differentiation: To find the derivatives of a 
ДЫН OSE >, (ii) у=и? where u's 
Үг v2 Vg ees Yn с 

and v's are function of x, take logarithm before differentia- 
tion. By taking logarithm, product (quotient) is converted 
into sum (difference) ‘and u” is converted into product v log u. 


function of the type (i) y= 


d 
Now differentiating the equation w.r.L. х and using те (log и)= 


dy. 
=. ші. $ is obtained. This method of finding 2, is known 
as logarithmic differentiation. 


7. Successive differentiation: (i) Let f'(x) be the derivative of a 
function y=f(x). The derivative of f'(x) is called the second 
derivative of the function f(x) and it is denoted by f"(x), у’, y2 ог 
22 (ii) If y=f(x) is defined explicitly, then у” is obtained by differ- 
entiating у w.rt. x (iii) If y=f(x) is defined implicitly, then y' 
will be a function of x and y; Differentiating again w.r.t. x, we get 


ich wi i *  Substituting for у, У is 
y" which will be interms of x, y and у. à 
got interms of x and y (Ш) If y =f x) is. defined жөр 
Z win be a function of the parameter t. Using 75 — dt (2) 
dx 


. . "dt 
the second derivative is got. 
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6.43 Application of defferentiation: 


ду. => 
1. ТЕ is the slope of the tangent to a curve y — f (x) at any 
point (x, y) on it and the slope of the normal at any point is 
ТАЕ) 
771 Mx 
2. The equation of the tangent to a curve at any point (хі, y) is 
2 : 
у-у1=т (x-xj) where m= ( dx] (x 28) and the equation of the 
normal at (x, у) is y-yi= – “хү 
3. (i) The acute angle 0 between two curves at a point of inter- 
s WU | m,-m; (2) 
lons is given by tan 0 [1 Я where mı Ж/Р 
Тог 1 сигүе апа те (22) for П curve. 
dx/P ес 


(ii) „ЈЕ mı=m,, then the two curves touch each other at P. 


(iii) If тутр== —1, then the two curves cut each other ortho- 
gonally. 


4, The length of the subtangent to a curve at any point (х1, у;)= | 


Jı dy 
-, and the length of subnormal=y, у’ where (2) 
У У {а (ы 70 ` 


5. ome of change of у w.r.t. x. 
о 2 =+ vez» when x increases, y also i Increases; 
а when х increases, у decreases, 
(0) With the usual notation, velocity таш 4 


“де 


d?s dy 
acceleration = 42 or — 2 
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6.(i) А function f(x) has a maximum at а point x=a if 


SI (x) «f (a) when х is close to ‘a’; if f (x)> f(a) when x 
is close to ‘a’ then f(x) gas a minimum at x —a. 


(1) Ifa function f(x) has extremum (a maximum ora minimum) 
at x=a, then /'(а)=0. The roots of the equation f (x) =0 
are called the critical values or turning values of f(x). 


(iii) A function f(x) has а maximum at x—a, if /'(а)=0 and 
Г" (a) «0; and f(a) isa (local) maximum of the function у(х). 


(iv) A function f(x) has a minimum at x=a, if Ј'(а)=0 and 
У“ (a)>0; and f'(a) is called a (local) minimum of the 
function f(x). 


(>) If f*(a)--0—/"(a), then x--a is called a point of inflexion 


23 6.44 Integration: 


1. If y=f(x), т ' (x). We write this as dy —f'(x)dx and сай 


‘dy’ as the differential of у. For example, if y=x2, dy=2xdx 
and if y = cos t, dy = -sin t dí. 


2. Let f(x) be the deviative of a function F(x) i.e. Е (x)—/(x). 
Then f(x)dx is the differential of the function F(x) i.e. 
f(x) dx=d F(x). The function F(x) is called the antiderivative 
or primitive of the function f(x). For a function f(x), there 
are infinitely many antiderivatives because «ІЕ(х)--с|-- 
dF(x)=f (x)dx where c is any real number. The most general 
form of antiderivative is called the indefinite integral. The 
indefinite integral of f(x) w.r.t. x is written as 17463252 
f(x) is called the integrand and xis the variabe of integration, 
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Tables of Integration 


Table 1 
Ff (x) J f(x) dx 

k, a constant Кх-Ес 

Га | arte 

“ЙЕ анти зе 

| ах, а>0, а+1 GE ахПов a+c 2 

қағы т e+e | 
sin x cos хс m 

l cosx “sin хе 23 
їап х ме "log sec x--c 
cot x Ж log sin x-+e 
secx "log (sec х-Мап х)+с | 
cosec х log(cosec x-cot x) 4-c 
sec2x tan хе 

| cosec2x -с0! х-Гс 
sec x tan х ЕСІ xc 

“eosec x cot х —cosec х-Ес ES 

Table 2 
f(x) О) ак | 

sinh х “сой х+е 


-——S— 


cosh x sinit x-+c 
tanh x log cosh Х-Ес 


сой x log sinh x--c 
sech2x tanh х--с 
созесй2х —coth х-Ес 
sech x tanh x "| -sech x-kc i 
cosech x coth x —cosech хс 
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Table 3 
2 Је) \/ (х) dx (ава с) 

1 1 sin-1x or -со8 1х, 

Vie | Уа | sin ог -cost 2. 
а а 

1 1 cosh! х or log(x-- 32-1) TUE 
Vx] Vx cosh! = or log (5--4/32-02) 

1 1 sini! x or log (x--V 324-1); 


М 2-1? Урад 


sin}! = or log (x + ,/х2--а2) 


: 1 х 
tan-lx ог-сог х, = кап“! P 


je 
22117 х24-42 1 х 
х2--1 х2--а2 арч За а тұл, 
а а 
д [m 1 х 
- enc 2 
12221 tanir! x; = {алг 
1—22” а2-х2 4 ата 
ог 57 log 


————— 


1 х 
—cotir x; 10 сой! =. 


II 
х2-1 3 22-а2 E x-a 
3 = Јов xta 
вес lx ог cosec™! x; 
Aas eser ] х 1 1 DO 
xVx-] хУх2-а? 52. sec} or- Сое = 


4. Rules of Integration 


(ф Vkf (x) dx=k Sfx) dx 
- (0) иго а=) ахі{ g (x) dx 


~ ЈИ 


(ш) If fS de=) +e, then ff 22220 recie 
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1 (ax+b)"+1 
Using this rule, we get | (ax--b)" dx=— = =н ) ,‚п+-1; 


(ет ax--b d log (ах--Б); {е2х+6 а= єах+Ь, 
| sin (ах--0) dx= = cos (ax-+b); 
i cos (ax + b) dx =— sin (ax+-b); 


1 
| tan (ax-+b) dx = = log sec (ax--b) and so оп 


(iv) Substitution method 


F(x) Substitution | (х) dx 
G0).g 0) ____| t= a(x) VJ (dt 
LOLO (1-0) Гүла 


го) а 
76) =f (x) -| J Flog f(x) 


Го) 2 dt i 
Уто) t=f (x) 1 2VI@) 
containing /z2-x2 | x=asino - 
_ containing Vai x2 x=a tan 0 - 
| containing ,/%2-42 | x=a sec SENS es 
LI ee ЫЫ 


(у) Method of partial fraction: It f (x) is a rational function of 
X, resolve it into partial fraction and i Integrate each fraction. 
A 
ах--% шин 
А А (ax by "+1 
f (ты а (ил) | and 


The most often occurring integrals are f 


P tog (ах--Б); 


x2 aq447-^ Pon dx--B f x dx= =: 


А B 
5 log (х2-+а2) Аа =, 
a a 
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(vi) Integration by parts 


к | udv=uv - V vdu or 17 (х)#(х)ах: =f (x) | 2 (94- 
SiS" (x) 269 dx} dx 
| or Vf (де G)dx —f (x)g(x)— | f edx 


While integrating by parts, take u=log. function, inverse 
trig. function, algebraic function, trig. function and exponen- 
tial function in the order of priority (ІЛАТЕ). 


5. Definite Integrals 
(i) Fundamental theorem of integral calculus: ` 


If Лод FG) then. f У fGodx -F()-F(a) 


(ii) While evaluating a definite integral by substitution method, 
change the limits of the integration. 


(iii) The rule of integration by parts is 


: f udv=uv [- S vdu. 


ж 6 Properties of definite integrals 
b 5 
f fea „| лоа 
(ii) ЕДБ f(x)dx— -S z (у) 
ami fresco (iv) ЙР Гоа = Je ad ae 7094 
4 = =. ах 
) Sf fixdx Л f (a) 


7. Define integral as a limit of a sum 
b- 
у -4hr = 5) where h=—— 
ә. [Jeeps oh id LON we 


x 


O ahari f (z)-. лог 
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8. Application of definite integral 
(i) The (directed) area of the region enclosed between the 
curve y= f(x), the x-axis and the lines x=aandx=bis 9 


| 5 f(x)dx (assuming that the curve doesn't cross the 
x-axis between а and b). | 
' (ü) The (directed) area of the region enclosed between the 
curve х--/(у), the y-axis and the lines y=a and у= is 
S лог. 
(iii) The (directed) area bounded by the parabola 
y=ax2+ bx+c and the x-axis is 5 уә bx-t-c) dx 
Š% where « and В аге the roots of the equation ax2-++-bx-+-c=0, 
(iv) The area bounded by the parabola х--ау2--ӛу--с and 
the y-axis is г f : (ау2--ӛу--с) dy where « and В аге 
the roots of ay2-+-by-+c=0. à 
(У) The area of the region enclosed between the curves < 
y=f(x) and y=g(x) and the lines х=а and х= is 
„09-014. 
(vi) The prea enclosed between two curves y—f (х) and y=g(x) 
is „| [f 09-8 (х) 14х where'a and b are the x-coordi- 


nates of the points of intersection (which lie on the same 
side of x-axis). lf the two points of intersection lie on 


the same side of y-axis, then it is ~ f i: [/()-2 (у) 14у 


where а and b are the y-coordinates of the points of 
intersection of the curves x=f (y) and x=g (y). 
6.45 Some more formulae (which can be used to answer objective 
type questions) 


1. Let Е Беа relation in a set А. В is not reflexive if there is- 
atleast one element a € A such that (a, ак. В is not... 
symmetric if there are elements a, b є A such that (a, мен” 
(b, ӘЖЕ. Е is not anti-symmetric if there exists elements 
a,b є А, a+b such that (а, 5) Е Rand (b,a) c В. Ris 
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not transitive if there exists elements a, b, c € A such that 
(a, b) € Rand (b, c) € R but (а, c) ÉR. R is both symmetric 
and anti-symmetric if (а, 0) е R-»a—b i.e. R must be а sub- 
set “diagonal line" of A XA. 


If A= (22) is a matrix of order 2х2, 
pv « 
A urn IB TIC 
then adj (и a) ма m |, ӨНЕ. 


From the binary operation table, closure, commutative, 
identity and inverse laws can be easily checked. If the table 
contains only elements of the set, then the closure law is 
true. If the table is symmetric w.1.t. the principal diagonal 
then the commutative law is true. Associative law is NOT 
obvious from. the table. If there exists an element such that 
the row against (and the column below) it is the duplicate 
of the first row (and the first column), then that element is - 
the identity element. 1f every row and every column have the 
identity element, then inverse exists for every element. 
Further, if in a binary operation table, each element of set 
occurs in each row and in each column only once, then 
‘it is a group table. 


Among the four algebraic operations, (+, -, Х, +), sub- 
traction and division are neither commutative nor associative, 
Matrix subtraction and multiplication are not commutative. 


Z, is a group under addition modulon. But Z, is not & group 
under multiplication mod и. However, 7д-(0115 a multi- 
plicative group when л is prime. 


. The set of л roots of unity is a multiplicative group but not 


additive group. 

Conside the sets М, Z, Q, R and С, Division is not a binary 
operation in any of these sets. Subtraction is not a binary 
operation only in N. N is not a group under + or X. The 
remaining are additive groups and they are not multiplicative 
groups because of failure of inverse law. However Q{0}, 
R-(0] and С-10) аге multiplicative groups but 2—10} is - 
not, 
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The groups in (6) and (7) are good examples of finite groups 
while the groups in (8) are infinite groups. 


If H is a finite subset of a group G and if closure law is 
true in H, then H will be a subgroup of G. 


> > 
The angle between two vectors а and 0 is the same as the 


A A 
angle between the unit vectors a and 2. 


Three points (61, a2, аз), (bı, 52, ӛз) and (сі, со, сз) are 
collinear if [ај az аз 

bj bz bi -0 

Сі C2 сз 

Area of ДАВС =} be sin A=} са sin B=} ab sin C= 
"Vs(s-a) (s) (5-с) 

If the three sides of a triangle are given, to find the t-functions 
of half angles, use half angles formulae but if the sides are 


not integers, use cosine rule, get the angle and then find the 
t-functions of halt angle. 


The equation a cos x--b sin x=c will have no solution if 
| c| > уг-- 


Remember the amplitudes of the complex numbers 1 ti, 
V3-+i, 1+4/3i, their multiples and their conjugates. 


(sin 0--7 cos Q)'—sin n9 +i cos лб it n=l (mod 4). 


Consider the equation ах2--2 Ixy--by2--2gx--2fy-c—0.. If 
this equation represents a pair of lines, then their point of 
intersection is (= m 24 i i 

аБ 12°. qh jo] 9Г Xt can be obtained by 
solving the equations аху hy; t+g=0 and Ax,--by;+ f=0 
for x; and уу. The condition for the above equation to 
represent a pair of parallel lines is h2=ab and af?:- bg? and 


the distance between the parallel lines is 2. | £^ 4c 
a(a-+b) 


The distance between the focus and the vertex of a parabola 


і|а| ais +-ve or -ve according as the focus lies to the, 


right (above) or left (below) the vertex. The distance between 


vertex and focus is equal to the distance of the vertex from the | 
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directrix (This can be used to. find one of the vertex, focus 
and directrix, given the othei two). 


Consider the equation ax2--by?-+-2g¢x+2/y+c=0 (observe 
that there is no mixed term). If it is an ellipse (a and Б аге 


— 


of same sign), then the eccentricity e is given by e= J 12 


: 3 b. 
if «band  / -— il b<a. If itis а hype =,/ = 
4s 1 3 a. If itis rbola > It 
. Са 
or , ieee The equation of the tangent to this curve at 
са 


any point (х1, у) is obtained by replacing х2 by ххі, у? by 
yy» 2x by хі-хі, алу by y+y, in the equation of the 
curve. ze 


If у=тх +c is a tangent (i) the circle х2--у2-г02 
x? 
Ui) the parabola y2=4ax (iii) the ellipses + 75—1, a>b. 
y? 


(iv) ths hyperbola7; жі кісе 1, then the point of contact is 


o( 8) (55) (em 5) 
(iv) ( = ==). 


ді Еэ, is 0 ого according as the degree-of fin) < ог > 
the degree of g(m) If they are of same degree, then it is 
equal to the ratio of the coefficients of the highest. degree 


terms in Дп) and g(n). 


12 Hospitals Rule: 2 
о а пә. f) 1,0) 
Lt aS 57 ог > form, then Lt ЗӨ? Lt zy If Lt 805) 


0 >, ce 76) 
is also 2 or > form, then it is equalto Lt #06) Most of 


the problems can be easily solved with the help of this rule. 


Qe 


es 


P 
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а 1 
ТА 1-cosx М dx (ко) 
Illustration: (i) x30 x ^ x20 d 
2 ж 9 
_ Lt sinx 
© ход 1 


1 

. 0 : ! 
DO laces px Tt Pe (which is — forma in) 
| 

Í 

| 

! 


QD x40 1-соз qx Х-0 q sin qx 0 
Lt p?cospx p? 14 х22х-5 14 2x-2 
= x20 q? cos qx 42 И) х-э2 х2-3х--5 х->2 2х-3 | 


0 
because the given limit is not of the form y? = 


| 
4 4 1 | 
24. т; 02-2)У-2 (subnormal); = (logy)= анана the 


product of subtangent and subnormal-—the square of the 
ordinate. : г i 


d 
25. dx (22) =x*(1-Llog x)=x* (log ex). 


26. The following integrals are standard ones. However the 
ў have aternate answers. 


| sec x х= Іор (sec x —tan x)=log tan (т. =) 


| cosec x dx—-log (cosec x-Fcot x)=log tan = 
"| tan x dx—-log cos x; | cot x=-log cosec x. 

27. еЧ/0)--7 (х) dx=e*f(x). 

28. Vudy uv -u' vy v; -u" va --..... This rule (of E 


application of integration by parts) сап be used if u=firs 


e te RR n 


ў function=x", n € N; и, и", и" etc. are successive derivative! 
KU of u and уј, v2, уз, etc, аге sucessive integrals of y. - e T hi 
2-9 Examples Ж; T : E 
| (0 |53 cosx (8) Gin DA )( уң у( )у—........ 
: =) (in A3) (cos )4( )( )-...... | 


=(x3)(sin х)-(3х2)-сов x)-+(6x)(-sin х) (уу ` 
=(x3)(sin х)-(3х2)-сов DON ae 19 ү) 3i : 


о оваа eet (| 


Зай CREE уып ; : 
0. Bhagavad Ramanuja National Research Institute, Melukote Collection. |. 
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1 29. Rem tember th he following (adc: tional) integrals. 


| Ле) {f (x) dx 
х . 
~ sin? x | > -4 sin 2x 
| |а | = +4sin2x 
» | tan? x > | tan х-х 
| эс | 
| соё х | -cot X-x. 
| sin3 x E | -i cos 4-2; cos 3x 
cos? x qe | £ sin x-Hlg sin 3x 7 
. ce Е -sin (m--n)x сіп (т-п)х 
| за тх SID их Amyn “2(рь-8) 
| - Ere ~ зіп (т-Еп)х .sin(m-»x ` 
3 ЕЕ: 2m) +72) 
|| = из 
Ae, Sle ges | eos tn) х соКт-х | 
1 7 дих = : VERI gs та) 
3 ТҮС ЭЭ С ee f. 
| тй | zs) 
m Seni т 
| ў aes 20 ES рэш ES 
1: ae ле ane ee 
j add e | 28195 (61450) 
| Е 
Е Ира 
| 2723-02 | Ужа 
Есі ба 55 
! A n с | а? — x2 
2 - 422 Aa 
ера ow we C T. (2 їап х ) 
E a? cos? 24127: x | ab a 
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CALCULUS А : 


| 
| f(z) | | Lf) dx 
р ВНИИ 
| log x . | x log x-x | 
ILU л е е oe 
А | .Х941::. 252 сүйт) хөгийн 
| x" log x, nz -1 | nij 108 X- 5 
| "ES Gi. 
1 
x log x E loz Џо x) 


за + T : тыс iy : 1 Ee 
Add io the above, thc integrals of Jnverse trigonometric 2” 
fonctions. 


30. А function f(x) is vse if esi (example : ч х, х3 eic) 
and even if f(—) =Лх) (example cos х, x2 elc.).' 


Now “Г Лх) 4—0, if. 98 is odd шан ү, лә доо 


21 “дж, if (fei is even, 


51.. mne. the “popular” ‘problems (with answers) under 


! 122 the use of the rule Ї * лода 0 f (a-x)dx. 


eomm t nmn n 2 Del TL 
Le 
. $ 
i 
4 
, 
i 
, 
2 
4 
“ 
4 


асе 
. 
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SS 
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ADDITIONAL РВОВЕЕ! -5 


Algebra Chapter I.Page 18. 


} is the relation on the set of real numbers defined by unb 
if (i) a—b is zero or irrational (1) ав»0 (iii) 13-2570. 
Prove that R is refiexive and symmetric but not transitivc. 
On the set of integers the relation R is defined by 


“(4) R={@ b) | a, БЕГ. and a-b is even} 
· (пу Бебе, В | а. beZ and a-b is a muitiple of 3} 


(шу Ra, b) [а, ВЕР and | ai=| 2] |. 
Prove that R is an equivalence relation, 


Le f: Z-Z ће defined by 3 
(2 Дх)га2х is injective (one-one) but not surjective (onto). 
BES x[A if x is even 
аў ләт iv x is odd 
is surjective but not injective. - 
(шу Лю)= 324-2. is neither surjective nor injective. 
бу): Ләд-х-і is bijective (both one-one and onto). 


“Let у: oR be defined by! сс УТ on 
Fie 1 х-1. . mini a c 
EE he 


sl а 


Prove that. 8229) = xq -1 and (af) D=. ae 


г ss x2, хас БЕКЕТ ses 5 8 бал. 
‘f= 3, х=! and 5(х)-3352--х-1 are functions (тога 
1 x, х»! RoR. Verify that 


* .Ф (207) ()=29 (8) (fog) (2)=13 i 
. di) СГ) {-2)=4 (y) (жов) (0)=1 


Algebrz Chapter 2 Раре 21. 


if a, b, x 2nd y ате integers such that ax+-by=1, 
“then prove that (а, Б):=1 
„ба, by and (а, = then prove that ‘a, o= l 


. СС-0. j i 
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19. Jf (a, £)=d, then prove that (=. 2-1 


13... Show that (i) 5 +l or 2" -1 харх by 3 
(4) 2 "ы or 2” -1 is divisible by 5 
(йі), 5"u о b” is divisible Ђу 13 · 
according as n is odd ог even. ` 


Algebra Chapter 3 Pope 29, ~ 


Ss. Show that. 
: іх хы x42 


х--2» х--4у бр 

G) |3 x44 5 |=0 (й) |х--3у Х4-5) х--7у w 
X+6 x47 x18 x+y х--бу x+8y 
| 22--2а 2е--1 1 | "F5 a` а2-5с 

- (Si) 2200 442 ЕЕ 1.5 -b2-ca |=0 
ЯИС ОЕ ск Ше 7 


Uo qae а+Х°а--х]|` “ЕС: M Ave 
6) [ах a—x ах | --4х2 '(х-ЕЗа).. 7 
zz arx atx а-х|- o. My e 


Fuge dh : idees 22$ з 4 > | 
241: x4 л 5 : ұт \ БЕЗ) шан Уг 
“134, (1 МГ х--4у “2х--6 S Х-21 40, then prove that WE. 
IEI 253482 2x45] 0-5 хе--2,-3 р.з. 
: х--2 x46 х—1 | | AREE 
3 d. a “X46 а хр хэрэ 2-0, then prave that 
1 XT2 х-рб 3х--4--0, 
= X+2 3 4 | =0, then prove that 
UH) If 2 х--3 4 х=0 ог —9 
oa 3 ха4 
| vt} х--2 3 00), then prove tha 
tir) if | 3 22 хз] | 2:2--0, 2 өр--3 
x+j 2 х-3| ~ 


СС-0. РОН Ramanuja National Research Institute, Melukote Collection. 


NS o 


Funding: Tattva Heritage Foundation,Kolkata. Digitization: eGangotri. 


CC-0. Bhagavad Ramanuja National Research Institute, Melukote Collection. 


4 12. Ww) If sin хема! уе! 2=1[2, prove that 


анти ти це пи 


3 . 15. “25 ^) Tf sim EAE 55, prove that UE. : 


ыы 
————— NR ' 


а Тайуа шаасан Digitization: ші 


- 


‘Chapter 5 Раве 45. 277 ох E 


> -+—›. 


36. Q) If ГЭЛ prove that ахЬ=ахе. i 


Uf) Prove that (3a ab) xQb = 2s "а A 

(iii) Prove that (2-8 x(a - -b- =2(а ОР 

(iv) Prove that Gat 3) x (2-128) Зав). 

2 (у) if axbcckd end axe=bxd, then prove Ir m 


8-010-9 


Trigonometry Chapter 3 Раве 57. 2 бас 


` x24 yA 224 Ixyz=1 ; | 
Gi) Tf sin! хит y+sin 2 z=n, prove that E 
5 ХУ? ї-52=2 
(ш). Prove ‘that sin (sin x-sin! oigo mu. 
_ Gx)" Prove that cos (sin" 1 х-сов! у=умтов 2x 13907. 
TO Prove that sin! храни y=sin! (ху VI а a 
“ог т -sin x BVT VA E UM i кол 


х “Prove that’ 2253 
E 2 еее vi. ЁС у>. 


кеге s, TU та : 


аа С> 


Г G that х=>=1 222-5215 
= (i). Jf tan x=cor! x, prove UE 
(т) |: sini х--віпі 2х==7/3, prove that 28x2=3. _ 


Chapter 5 Fige È. 


5 ABCD i isa Е whose sidus è 6 pecaliel to the ves 
^ Т n — 
axes and its centre is at origin. ЖА repre: fs = 


u the coordingtes | of E, С and D. 
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ADDITIONAL PROBLEMS 55585 


Anslytical Geometry Chapter 1 E 71. 


Os им ~ 
ЭТЭ 


Cree і 


“ба. ОДА! the slo 

pe of one of i lines of by ax?- | 

4 j S three times the other Prove that eins шин 

й) If the slope of one of: the Ii 
ines of ax Бу2--! 
is k times the att er; prove that 4442-- A ttn 

uii) ДІ the sum of the slopes of the lines given by ax Eb F 
y2—0 is equal to four times the Product | prove Ња! 


_4a+b=0, 
ІН 


(iv) If the ‘angle between the lines 
Es : 
2 60: , prove that бат) (a+38) Spi 2 Ч 


Page 77. E x zv SD E 5 У ЕТ А 3 


8a. (i) "a es the equation cof ‘the ‘circle with „сет те 2 
Же? 1). апа touching y-axis is ((х412-407-18-412 
2200) Prove that the ‘equations of the Circles touching thes 
х-ахі at (1, .0). pand faving’ тайв. 2 units ег 


Gy eaa. nd eA UE : Ч 


ИМ " “both "ће кДа саан ‘and pass throu; 

= gh the point? 
Е 2 ТАРЫ (0, 2) ате. 30-439-2х-2у-41--0. авд зал UE 
ВЕКЕ ыы oi NA } ы Eg: Зайл fe 4 


i) _ 


зр, the” ‘axes and pass “through i the 
point (8, 9) аге й 
x24 y210x-10y-£25=0' с | 


Руа зоог 4; Be e= Ji 


2. D Prove: that те equation ог, the «іре with major a axis E 
n “parallel: ‘to x-axis, 1 
0) the centre- 81:41, 2). the distance емесі fod =24/5. 
- and the distance between - "directrices 19/5. із 
Gc» 9-27 : 
луга 4 xy 
(i) the foci at us 4) «ла ИВ а 
CD (у-4)2 - | 


зба 
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(iii) the centre at (1, D, latus rectim=2 end the НЕ 
ОНА Y isi 

81 gd 
(v) the centre at (2; D LR- 8/3: end ле distance 


ae cr 


ТО. напон ына is 


between Госј= 2 У 5 is ~ 


3. (4) Prove that the-equation of i хуран with trens- 
; verse axis paraliel to x-axis, 
(1) the distance between verticeS=24 and foci at (10, 2) 
-3 2): 
and (16, 2) is = xp oye 
ti) the foci at (—4, 1) and (6, 1) and esh is 
` сар O- 


=] 


16 79- : = 
(ш) the vertices at (4, 3 ын (8, Ээ and 1 eA is 
. * (хор o3» lee: 


- '36 "2%. : 
(iv) the centre 2: (1, 3), e=3/2 and LR=5 is ` 
GAY OF, E 
4 с ae у 54 UD US 


2022 ms 
Calculus Chapter . у Fage 101. 0 


5355 F.ove that the function, NO 
3x-2, Eun 


PE ан 
* Ske, зҮ 
MeV. er 


о I) -4 БҰҒЫ is not continuous: at me a BS 


ee xl, х<-1 5: 
5 i) f a. - 5 jou) is Го acci 1- 
E (of xe а 
(ш) Јој -4 -уГ-2-1, -1«x«1 is “discontinuous at- 
: < х-1, xa! схе] 

а | NE х<0 БУЛ: ; 3 

1 ) ^ -0 1 inuous at x=0 

d Qv) fQ) -4 1, х=0 із continuous 

: 4 tut X 

m х»9 


Ц 
~ 
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ve 
, 22-1; -х<0 53 : z 
: : 
7 5 f 0) = 2%ы, 0<х<1 15 discontinu 223 
:. | 3х, :: :х>1 
3 at х=0 but coritinuous at х=] 
У | С fe 2: E 0 when x is габопа] 
203 | 1 when x is Паола) 
“is not continuous уке 
Ч С; AANA 
i ~ 2 m ? 
‘а - т 4 5 
A Ur m : 
J. . 2 


СОЛО 


TD 


прузи 02815801 
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$ сом YEA: PRE-UNIVERSITY EXAM МАТОМ · 


QUESTION PAPERS ARCH пса 


” 
= 2% Note: Answer all questions 
әс: 3 hours} .-Patt-A > (Мах: 100 marks 

For each of the following questions four choices :;e | 
provided. . Select and write the correct answer. Such 
of the questions which ere answered тоге {һап олсе 
will De given zero mark. 

M : 5 


i, Wf A= (х/х2--5х--6-- 0), В--|2, 4, cnt, 3 then 


fs. В) x(B—C).i 18 - 
№ Лоар 0016,91 610,30, hone of these 
2. The digit in the unit place of 212 | 18. 
(а) 2 (5) 4 (c) 6 (d) 8. 
‚3. И. х=3 (mod 5).then x is the set . . mmy Hs 
) (a) (0, £3, £8, 313, ..] (Ы (3/8/13 ..]. 
4 -0О1-2-1,-12,.-| 2 
(d) (3, 8, 13, Шш =, 12, d 


AE М д= ІШІ then в ЕЕ E 


fa 


0 d ES 
ole ue 
[t jj epgeepe 0 
-(d) попе of these. . MM E MU eu ri 
The value of | ЫН 4203 | is 
G2 = ©! ED 
i 6. А binary eswiation = бп a set © is associative if for every 
хуу: ЕУ | 
с) (x =) = 2-4) 7 х 
th) (x » y) <= (x LÀ z) * y 
б) ty) Te=x “(ут | 
4 (d) (x*y)*zez*(ty) N 


i 


== © 
По. Gommi -2 


an 
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